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Reduce 
Assembly 
Operations! 

SPRAGUE High-K Ceramic Capacitors 

-HERLEC- 


6 Sprague-Herlec high-K ceramic capacitors 
for bypass and coupling applications offer the 
designer of television and F-M receivers sav¬ 
ings in both chassis space and in component 
and wiring costs. 

• Disc Types 29C and 36C capacitors are 
extremely small round wafer-shaped units. 
Mounted across miniature tube sockets with 
extremely short leads, they result in improved 
v-h-f bypassing. Both single and dual capaci¬ 
tors are available on one disc. 

• Bulplate Type 34C multiple capacitors are 
rectangular wafers with as many as five capaci¬ 
tor sections. One rugged, ceramic Bulplate 
may combine inro a single, compact integral 


assembly ail the capacitors and related wiring 
in one or more stages of electronic circuits. In 
combination with miniature resistors, Bui- 
plates make more stable and reliable network 
assemblies than do completely printed R-C 
circuits. Closer electrical tolerances are more 
economically obtained and circuits may op¬ 
erate at a higher power level. 

• All Sprague-Herlec ceramic capacitors are 
protected by a tough, moisture-resistant insu¬ 
lating coaring. 

• A constant and reliable supply of capacitors 
is assured by operation of two manufacturing 
plants in two widely separated locations. 

• Write jor Engineering Bulletin 601A today! 
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CATHODE RAY TUBES: RADIO TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING: UGHT BULBS; PHOTOLAMPS 


A recent intensive survey discloses that among the major television 
set manufacturers, more than 75% use Sylvania cathode ray tubes! 

This impressive showing is a tribute to the research and 
quality production techniques employed by Sylvania in 

the making of picture tubes that are unsurpassed. 

If you wish full information about the entire Sylvania line 

of, television picture tubes made by the manufacturers of 
highest quality radio tubes and electronic equipment, write 
Sylvania Electric Products Inc., Dept. R 1310, 500 5th Ave., N. Y. 


These leading television set manufacturers 
use Sylvania Television Picture Tubes 

Admiral 4 Air King * Andreo 4 Ansley * Automatic 
Bendlx 4 Crosley * DeWald 4 Emerson 4 Fado 
Farnsworth * Garod 4 Hollicrofters 4 Hoffman 
Magna vox 4 Midwest 4 Motorola 4 Notional ■ Olympic 
Packard-Belf 4 Philco 4 Pilot 4 Raytheon-Belmont 
Regal 4 Scott - Sentinel 4 Silverione 4 Sporton 
5 tromberg-C orison 4 Telo-Klng 4 Tele-tone 4 Temple 
Trawler 4 Weitinghouse 4 Zenllh 
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WILCOX 


First Choice lor Transatlantic Airline Communication 


The whirling pmp*ller* q?F Hie inrernaHafial air 
H«« make daily mpqk^ry pF |ti« yCpsI spooeahhe At- 
fdfl-lic Ocean l-mer^gni'iniinlctl pdiSQrgen and cargo 
and ga hcitny al Nnw V-orL, M Fa mi, Garder r 
Shah-nan., Ireland, and! .^bon, P&^Fuga 1 . The^c tura- 
ptnn and American flifporti Crfe frpiiipaed wilh 
tfiuderr fangrrangn, fnUl«httnnt| WLCOX T^otk- 
milters, 

Oda, Norway, and 5-gclihe|rri>, Sweden, use 

WILCOX Transmitter? gs COmmd^caFierii 


nquij-nri^Bil, arid rad-a be-acor shbtyIc* is* prO^d^d at 

Ifjylcfqvife, Iceland, by WILCOX f yp* ?d-3C0 Trans- 

miM-fl-jr^, 

thui, llifl gFflnl ■dlHhe^S &f Fhe wadd'i mL>jci 
afrway 5 are BrortcFfril in High I find -guided szdflly 
la rhn rynwoyf g4 E^ope'a and A-men-ca's principal 
pan^ gf nnJry. 

WRITE TQPAV ..far ttimplePe in-larina iLon a^ 
■arr-bane, gnoirmi ttaPicn, poifi1-4a-pO*n-i, *f shcre-- 
lO^lh-ip c^mun cahanj equipmgnN 



WILCOX ELECTRIC COMPANY 


KANSAS CITY 


MISSOURI 
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^qi arjcit iHJjf jqi -cd| Sui^l^iq 

qjud^j ;5vif P" V[^J?S 31^ 
qOiqM ja IUl]i^43J HOUII 3q] p3l|P* 
-jki /TDrxrjEagni js> ^as^p^xx] |CJEaAai 
|.■ 1 j!! '[i^piSuE^o ^.u ■. 11 j: a : ubc icj^fuiLiOP 
C^l!lp->I.UUJ! p31i:n.lJiJ# n050l3 piJT f?H|q 
'spaj »H,S p^pnsui |ri]K ULiLr^ricu 

iiui; ;. vLr | 'uunciiijE 3 ia^i] 3 q| jO BS 3 U 

-PirUO 3qi oL| : E3J i:- 1 P Ut D Vlj’ 

VE1 q™ sBipoii ^nn7ii]35S‘Jd?j 

SwpnijMik 'Xpisnfiu: |[C qic^ I3 «v\uj| i>l 
4 ucilI pSjdu>iJiJ j£i.u JO|u3 J3A0 . jpuLnJ 
Oil UO-Br^np yip "d 3r ^cpnrnti 3;urjE p:s 
odiui] iljl |1 ]Ei |iraiu-7JUEiEJULLB aq.| 411 .vx, 
IU3UJ3|U3B 0 j>3_lfT OI I'J ulI->LLC l> 3L|J 
pui [SE-ltlirp papLiii^ an| etei 

:il! :j:: 1 : iOe : 3ju iiuilju J'|i ui p«.^ i:|Ji-p 

"'4.i ;=:u jiu« snoiJM 34 . Sqiljbm^ 
"^JuuTDq r|fjr^n:^][B UOiSun^T:^ jTrn 
n:::■ ^ip p: i3i3i|^aEhb Jiga-Ji. .up lfiEipn]0 
ul SujjHuojd niijA +. isoq 1 J3.iO .^44 
-jllij id ]13U0ZC|qUI3 !l U l[3l# ]pE1| pilPOJ 
-U0]3ei pp;c ^ ije sjpiEis^j Jrtrj p^ici 
IIU|[aL| A.i^L EI4 ■. ibOd'Jv .| J! Lj.V 1 . ':i-;VcT:-j 
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T d E STSMXTION OI a auitaiik bEgln-fre* 
uiHiEicy trarisn; m i ng location Li i p^Cib- 
km Of idCMa±in a impy-Tto " ! l 
bi^dCR-Stors^ Ncl On!} i:*; it lujceafuary 
to tii“uij thn site ^bkh will give the 
b«L aetviee tu the area under ti- 

erjitifln, ljut it i& i Hi. r eas hujly LmpoT- 

tans lo jjfuve that this proposed sire 

wlM inM-Elirr up Iq prtdicfcmd ci[iE.T^Lian 

and pnKjflest no hidden faulLa. WLLb 
Ibr major fiiliLUh.i^.1 itiyeitrtiflfits wb[rh 
ar« Ifisbiff in r:: TV trnmmiltiiiE pfc^nb 
flic road ftaek frtim S pwi'T is ex- 
trrnufly expensive and wunhl in ah 
probability be avoided add a compro 

171 iso made Uy yetlin^ aluri£ wirh v^liar 
vim plr-PHdy conairueiqji) teptdkst jiI 
i r ja rfElOxlcOm ingfs 

To nv-oid SUck a ilikmrr.j, n-n-d tn 
nudist ii acncratfJy as possible ihe 
operation of :; prerpfrM^r sraCnm l i; ^yas 
to i ftypsti gare the potabilities 

f it test urlLh a b^jlijun-asippoE’ied fl-TI- 

lenna operadrf from a low myw-rr tuat 

irina r.ntCsr. 

Two factors had to l«= wvsidered in 

j:Jar.ningr =uc H teas. Tile best wils 

il-Ji the height of the antenna shave 
rhe average Lcnuai determines to a fut 
Ereptw ^mt drc covrya^e than 

jitter wki-h is to be radiated. In 
Nthex wnrds, -f the ieJ-yke Tange is 1 -t 
be e-.Ttended it Ls usihJEj berrer ro raise 
the a-OtrsiiLu On appfnpraatc am-FUrit tft 

iwaiur^phsh thik than Ei i inerras- the 

power. ■ ]li- second consider alien bail: 
iitlle 1o do with die mnxamiiTii reliable 
ranj^a n( thf! stajeiott LjliE it wa* nn Ifem 
W hs Cl i we fell wa:; important COEiCtyri- 
ing - Elir? tite. This wai tJie qu^s.ti^ of 1 
^Jiar. would IiApper- in lcrnts of il#n&l 
Strength in the ileuiljy Lniinevs and 
residential n H'hfll [lie completed 
nsroJlsr ioti jjlace^a lit "perattori. 
SlkTi areas IJluSl have Sii adfiiriiu tn &iff- 
nal -jj the whok purple of the SLSt;un 
wouFd be [oil. 

The causes e-F lov: Jiyitai mteiiiiti-M, 
Ot wuJtr ™ iatinns in. sipn^l [fCcIi plDCe 
p2ace_ are nOJlieTOUS. _\^ao> ta^rnrs 
are ni>l /et hq||y nnderstoed A.c'lLOxij> 

Ibcse items Wiiiul: rr_ay ifftet the 
ure reflectioas fi^rri -urriiijiidic'ig ter 

ram- W Objects, bimoohs o:- -rlrn^p uH 
frotxi llie aist^]im sitP II rlik: ij'ircctioii 
af the TKPJver, arid tlie eharacter i>f 
the gitnnuL av<?r wb-irh f\\t .signal 
t rsivH? To fully evalu^sc^ the ejects 
which wi[l be encountered at the 
nlioeen ^OrnC ol recepliun the. hr^J in- 
teu^ily ihriu^d 0^ ini'Rtiffarcd for viiri- 
rii4? jir-tenna hdgltLS a'safEuiff eiq- tiic 
KTOdruj i-H'J pTo^ress^nR at drnaitt in- 


Qlirgnc* tn Mi-u-i 


p fHn E 

Pxe£Si nr lwnl-T 1'iuSrd b> Hc-dpjh im. I—.1^4 %-ji nLs in : 


Aillun^pbi- U|lll 
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With if a i tIMP Mi -Supported 

Antennas 


Use of Meteorological Balbon t 250' of 72-ohm Line 
Connected to Dipole, 25-Watt Tuned-Plate Tuned-Grid 
Oscillator and Field Intensity Meter, Found to Provide 
Conclusive Site-Selection Information, 


tCTMalc yp tu and. Extruding the pm- 
posed ■kcighi. 

To carry cm such a number of 
ppiarflachE? tu she problem are possibt*- 
In <n it cast Wt used a Iltw jjuw&it OSCll- 
Utcr wpertLtw.g in the Frequency I1L 
Quezon, a nLCteoYolqgic-ai Whwi, a 
tank riF tljndi^rnt a simple ibpole an- 

tpnna |:ri£E for $l£yjn£ OEE 1]b£ antCCTf-Bj 

and 3 field Intensity nteter, 

TIlC O&cdlfttOT cnnSLitstl lit a tunud- 
platn tymhJ yrid type Hi which the grid 
was SlabHiatd by using Inn^ liner, oE 
tbt shorted -ilifcb vaYitfiy.* This unit 
had a powei oylput e-E about 2^ watts 
rmiimum u*-ng an S L 5 mb*. Jl was 

nrnnij to lie VCYy e table and suitnHc 
Eor this pnrpm=t, 

The meteorological b^Mn wai *x- 

urtiy the samt a= Cboat u£td by tbt 

LI. S. Wuih-cr Bureau 10 {■airy alnEi 
ata radio equipment dirrmy flatly 
weather absorvfliioDBi These balloon* 
bfiYt a tili ng power i:l jicjun:l 35 
pLnmds whtit firhy uHlliLed. 

The hydrogen Un^ wa* obtained 
from n local source oi 1™ hut rial 
certain ezEikh liavfe OldiflatietS prd- 
hibitijsy Lbu sale oE hydrogen because 
01 the b^fird oF bnLnn Toy IssLItxiJUk 
Tnh oi-ust he- taken into account when 
arranging Lor this substance, In nd- 
dition r a ICgulitOT was us^d to rerlncr 
thr. :=;.ji pressure ajld givfi I'liO^e eOuElol 
in I'lhng die balloon TFw type laswl 
fn7 mtinger'i supplies to rtHftxlfcL iLhSS 
■will fit like hydrogen lank and operate 
i list £& welt fl* il does fnr Iiitm^rrrv 

The ntitoLnu. nuiy be ally light SO ft 
of a dipole a r Tandem cut which mpy he 
ca,lily supported l-y Lhc t.illuvu. LLgtiE 
corn oE sonic variety shquld b* al hand 
to fashion stays for LliC auLCulla ends 
and also for a rh ini ngsinst thr 
Wind dircutjOn. 

Th k nianuen of Feht intensity mem- 
a:r i j :i:i , ii t ileyiiLilr On Lhe r*fC|U irertientE 


by ROGER W. HODGKINS 

C0r*f Er*e?n«r 

Guy G^ritwt DmlfuUiHtf a«vi(« 

ufc the tests. IE -actual ni siEisal 

intensity ar« de=irc:J to convert to 
aignidi which wl] 3 be ob^incd 
IVlutl the finished Insialiacl^Kn, then a 
cahbraM field i:ii>ansity s^L of some 
fiacidaid itiaiHifaGlimr sbeu'd be em ¬ 
ployed, IF a comp^ratLMH riert uL ivad- 
rnys- in terrm micYO^OLCH delivered 
io a rw^eivei kt dwr©d ^ tiiihrated 
^■■EnaL ^inuT^COi i:i;lv Lu used Lu ad- 
Tantage. En OLr teEls. the latter r^ethqvl 
was used- 

M cf A n^s f I'rr^Jflyi-^ in T*jfi of W&diJ^Fhf 

In our tMtfr ar P*rtl*nd F MuifttL, IEjc 
: iHLib;itur was ffirsl see uy ^nd checked 


fay prnp^T opfitalton. Tb^n the dipole 
antcnni was ri^-^d cm a 6U[table 
port and 2$(Y ■::d" ?2-ohjn tramrnnfision 
Lmii Li^d tu connect thr antenna to the 
oacitlainr Tbi-i Irngth of trn r-sm iss^n 
line was kept eOiLStBJlt in- ordri tP radk- 
aLC die same smtmTit of pc-wci regard 
| fits of nntrnna h^i^hc. Carr^ plU^t he 
rsk^Ts b property arrange thr surplus 
LLtm with respect io mstiil objects, and 
■wirw- Ta 'iKti-rk the possibility wf 
errur frOra this Ellice the loie w^aa 
dT^trcd i i v^rmus pciSLLions ivtiiLe the 
anivnna wns icar (he ground hnt TIM 
appreciable diTFftrcnrt: rrOukl he ub- 
MrviKl at the rtecivin^ felte. 

Ooc^i the O&nllat-nr ind antenna wrte 
in Tc.fldine.vr the bat I non was prepared 
for inllaLtOJb. Care was exercised 
I espOCt TO amnlci ng; as hydrclfCn when 
f C^rcfirattnf Pra i*»i+. 0 ■+ iiXij 


Fi|,Ur^ -H 

ri.ii I |.,h| r^i ii.j 11-■ | ih xl) nl i csr rjindnstcJ in iny Fijury ] LncE^iOi’i. 



coMMUHiC atjojjs fan octobea * f 









































































Determination of 



System Requires Only Measurement of Output Voltage 
Magnitudes. 


by R. W. BUCHHEIM 

IflF.ljuclnj- in tk cli iLlil Enj^WE-f irsfi 

, VbHb Unfrmlly 


WHEN CONSUMING problems nudl hi 
impedance matching, etc,, it is rnn 
veidetit tO E’Cjnestufc si sC-utCk Cif voLl 

age by the form, shown in Figure 1, as 
based an Thrvcmy^s iht& rfm, 

Thu dw^rrm plates that: When a 
Sold itrapedoJKE k Cuimtttfrd Ln lIil 
output cemuuls of a twe-rermmfl I 
network composed oi acnear dementi 

Olid vOlLij-’u MiffttB, 111* OEtWllrfi £UI 

be replaced by a single generator uf 
vidla^u. £, a:id hLttmz.1 rriLj^ihiir.'v Z 
where E ks the terminal voltage when 
riw tormina li are opco circuited ii™l 
Z at giveu hj the yatia of £ Lo tbe tur- 


h J|hf * f 

A iimpte mtjIh ihfcjnn 


reret B J 1Hl which elo^- ill a short circnil 
at th" cqjtpiri tcrrmnaJk. 

In Eti€- pra-cckal ease, e3l« principles 
of this theoneiTi as stated; are of little 
uc.c in actually cktcTmirnri^ Z. To 
cticiovp £ by ilLdttiog _t out, l£ pos¬ 
sible *e all, wiM certainly bo most iiitrt> 
to altr.r Z ir. nr- rfectrunir ^rnrratm - ; 

ih&THffure, direct measurement oE Z is 
not often iea&ible To find Z fTcm 
fz/i ka is tint at all pra.ctka.1, l:^-;u3:;u a 
knowledge of the phase relation be- 
tween E -iwd L. I* required, anr) he 
ci'jst Lhe sl: 0 rL circuit ciirrhEil will al¬ 
most invariably be vrry badly distorted 

Jr s-s desirable tu have nvAilubJr- ;; 
inCEhud for injdinv Z wliidl requil-fii 
only simple rrxBsurrnvtnt& and simple 
treatment »u-E lhe data ai these- im-ti - ■ 



Hr=mcr:ti. A method has b^cn tyulved 
which requires nnLy the irieasurement 
ol output voltage i nj&gnLtudes- The 
treatment oi eypr nmKntnl data ^roplcys 
a simple semi-rnphicaL |rt ocedure 

In undying this- method, let Ei be 
Lhe Lcnolnal vokaffr TnagEiuude when 
Lhe load is j Vr^vrn sistance H ., a nh 
|± Bh the terminal voltage whfM thr Itod 
Ls a known nocti^e It B . 

E as th& opeu-cir^iiit rermh\al *nh- 
ii f v t, and Z is tif the fonfl + j.v 


Thcrrfcrfl : 

£■- F 

A. 



S.)'+r 

ry 

11 

i 

A. 

(2J 



v'-f ■+ + A"*} 1 



Tliesc eq'jat^ons he lewi'iltea-as 



i«.y 


£Tl } 


/ 

j? \ : 


ph a^j'=( 

^1 

■3 

w 

1 nspectum shows 

Lhat ihesu art 

t>je 


r:|iiaiicdis ol ciftlfS- Lei ailL R - X. ptfiOC, 
The CLrnle rrjirftSflntc4 by ( 3 ) b^s It! 
crji+er lit Jf — -£* in.:! Jf + =0, wkLIe 


*Im i n-.fiis 



It e? cafkd an 


iRl b - rw-E-itf. 

Eqaarion Teprrj;rjLt& a drtte 

with :Ls E:entei SL R = 0 j.ud = 


«X, m wheree: ratlins 3 s ( _ X* This 

/ 

i i called an A”. - circU. 

Thttac tifeles tan be very e-igiLy 

difaWll dL S3| if - A pliLUE- A pOlOL oE 

inttirs^etkm of tbc tw cireks Is? one 
with Jf Find H< curwidiruLtr^ which satisfy 
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Internal impedance 

Using Somi“fGraphical Pracmture 


|>TTh and (^Jf lj rherei^r* u 
SplnMnn itn - Z 

In g letter al r two nr cits iutftTUCL 
tfto jKjJn(s_ C.hK 'i>J sh^ae points is the 
true Z, the Otftfrf an mransun* ^'U- 
notl a t^Jvc this dJffautlit)- It U 
■n^rGKsary unly LO tube OIK mnrr md- 
iiLf ut output tfSjtUFf with H second 
vaJue of F k or off K 1 V 2 CI- fti third 
nrck that wall jk lit iKt-iAigJi the -point 
pi whLtli the L^o Oll>cr CiTcle* intrise^L 
at die true Z Ji will also i^uii^cslI l^ 1 
intersect the Other two circle* md^id- 
jftily ;o TC’^istrr nva inure rxtTariECui-S 
solutions. T Ilk actual Z Is g>veJl b? 
the coordinates </ fbr p-mni *t wtue3i 
all thier Cycles ipte.TsecL 

If rhi- two ■"ri£iilftl djdftL iiilctSCCl 
at tw-u jioaiacs such thm shic priiil in¬ 
dicates tbc ^ cwnpiwnfc of 2 i* be 

positive, and Ills.- Other indicate* Tl:u X 
COfttponeni ^0 be ElCfUtivr. then I hr- sec 

end inri-T^ectJui'i can hr discarded ".Tj- 

mediately Since it rep! CiCRta SCili.-ltlOfl 
which h physically unrenl. The brat 
intersection ytekb Lhc true solution fd 
Z, iod ft Lhiid circle is unuwccHsry. 

'['hr siln^itin +:r&t Heivrribud is the. 
raost usnftl p sO Lwo drcka, <?1tC ft* - 
ctr4f sitid -oik X f - firdf, ordinarily 
arc suffincm Iti o physical system jau 
e.;ise can arise in Yaltteh berth inter-sec¬ 
tion! of me ciLeks inftSic-piir ne^ive 
values Jur R. 

SijLce all JE, - -rtirrkf have their cen¬ 
ters on «ne ftwk, the ^ wck. all ipecr 
AsrtLOns ui R a - circles will r££i:a34Dt 
conjugate itnpcdujices. That b, ii me 
R. - circles intersect at ft — Ri rvnd 
X — Xi they aiust nerusuT i]y alio u: 

teraeet ar R = -Ri nrui A" — -X, 

| aerr is, thcr-rinre. always ^n nmhiff 
□iLy erf siyn if Cuuy xtabtftnees axt 
used at loads :n die tests, and iliii pro- 
ncdllT-e ran bn rejKkcl ai V<y- u=c£n]. 
The rtmaioing cortibinftiiuns of R d i_:id 
X m Inads. for Ibr three teste, alt 01 
which are 2^E.isJ^c1::rv, a: least in pnn- 
eipk, ote as foll&wa: 

ffl) TWO eftch -with clifFerejLt 

lenr-u/n resistance ]pa^|j jm -1 a 

{C$*i iwvrtd r .■ i 


l-IJurc S I A^il.l 2 


Fkc r i uIczliLid iiiU expe 
Iliad vi-lliair 

Rih ■ 


■■^■1 itmjHj 
nfcsHh p ^rrs-Mi-fc „ 


npan-dr-enll ‘■■L-:iaJr i^ftranra ImiI. 
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-qns pUE paaj jsEopEOiq 344 go qojiMs 
04 KqBjado 944 sajqBua qoiqM 4mojio 
tno-dux] b sojniesj osjb lu 94 sXs oqx 

4//13J/3 

UMOjqq 

st qrqjMS 944 uaqAv jib aqq uo pjBaq 
si ou 'VBpirajod op fBnba 30 4Jiiod 
e 04 joqpBdBO siq; SuiqcqiMS Xg 

uoiijsod siqi ut 
paXE(d oq ubo spjoaaj p[o puB sawaqx 
'uonEnuage Xauanbajj-q^iq 30 asB 9 Joui 
uf opjAOjd ox ‘(e^uagod oipne ojaz jo 
juiod b 01 p9qo4[MS aq ubd jmojp ajEjd 
Z 1 S 9 ui JOipBdBD pgu-SOOO' 4 50OC l 
-q 3 tq B jo apis aUQ 'XjBssaoau aq 
p[noM sj 94 iq qojBJos ou spjooaj jsoui 
uo jBq) os uo]4btiu3^b juspiyns qjiM 
sqSiq 944 jo uoiju^oj puB 'asuodsaj 
ssBq poo 3 apjAoid pinoo 41 un aq* iBqj 
os pauSisap sbm jaijqduiE ouoqd aqx 

9 Ul[.pEO| 

DiutBuXp 944 uo 4t>aga s f oui| auoqd sip 
Xq pasneo uoy4J04sip azimiuitu 04 punoj 
sbav 41 ■ uoijo^s siqj ssojob papnpui 
SBM qnBqpaaj 9 SI 9 AUJ ZisTS 9 3 ° 
UOfiOOS puO 09 S aq 4 jo ajBjd aq} q 04 ^UJ 


04 p 9 p|[BJB<l SOUBpUOOOS 4[|dS 9 q 4 q4|AV 
; SpjEM>)DBq pa[[B4SU[ SBM ' iaUIJOJSUEJJ 

sp%x 6 ipi 4 ~-i[m 4 0 ; 6 ui 6 puq puv ua(o 
'009 ^ ‘JauuojsuEJi JSuqdnoD aqx 
■s^sBDpBOjq 3 uunp asoj sstou pmojo 
944 se paouBApB aq p|noo suie 3 igoq 
4 Bq 4 punoj uot4bis 944 4E Si04ejado aqx 
psSuBqo aq lied | 0 J 4 U 09 v 4 34Bpdojd 
-dB 344 ‘asijB suopipuoo pcisnun Xub jj 
pauiBjqo si 'suopjpuoo papadxs Xub 
japun '^oeqpaaj ou 4Bq4 os isBDpnojq 
344 ajojaq 43 sajd aq ubo spd asaqx 

pssn si 4 od 

jaqjo 344 ‘go s| aqtui 4 Bq) uaq^ amn 
-fOA ssajppB oqqnd 944 [Oipoo 04 pasn 
aq UB 9 4od 3 [qnop suo ‘uo si aqiui uiblu 
a 44 uaqA\ ‘snqx S4od 3[qnop OM4 jo 
Sujjb aq) 9 je qD 4 iMS siq4 uo pa 3 uB 0 

* 4 in 9 jp 

944 jo 4 no pue in paqD4iMS aq p]noo 41 
4Bqi os dn 49s sbm ‘uaijo 9 joui pasn si 
ipiqM 'jiapEj jaq 4 ouv sauti; qn 4^ 4 (no 
-ji 9 3i[4 ui aq pjnoM 41 4 Bq 4 os ui psjiM 
sbm saapBj 9 Uoqdoj 3 |Ui 944 30 9 UQ 

'UO p 9 UJnj 

st 9 >jiLu b uaqA\ aum|OA t >4 044 ^uqjoji 
-uoo joj padopAap sbm poqiaui a4Bjado 
- 04 -XSB 9 pUB 9 AI 493 g 3 ^IM^iq 43 X '| 9 A 0 U 
J 9 q 4 Bj n uoSBaa 4 Bq 4 aox ' 4 SBDpBOJq aq 4 


4 D 9 gB X[snoiJ 35 pjnoM j^DBqpaaj v 4 Xub 
‘9ui[ jsBapBOjq ujqo-QOS aq4 sa3puq 
j 3 yi|duiE ssajppB-Dqqnd 944 aauig 
'XjEssaaau si uoi4Bjqi[B3‘9jd uopBaiiddB 
4344 uj -aSBiaAOO ssajppB Dj|qnd jo J04 
-eaipui [BnsrA b joj pasn aq ubd i9)9ui 
944 ':jnd 4 no ssajppB-aqqnd mqo-009 
944 04 p9)99uuoo uaqM pus ‘s|SSBqa 
94; uo 4^u;qB9 944 ^p*su| pajBaof si 4od 
> 4 X 'J943U1 944 4Jtm S9uas ui ;od mqo 
"OOO'OS 13 s f uoiqsod iagEj 944 uj 
auq uiqo-oOS b 30 »nd 4 no 944 04 auq 
4SEopBOjq 944 uiojj I919U1 ui 944 9SUB43 

0> 4D4CMS B S9JU4B9J 9[OSUOO 9qX 

■S 4 inoip s$ 9 jppBoqqnd 
JO 3uip99J 944 apiAOid UO[4[PPB UJ puB 
s4SEOpBOJq 9dX4-X4junuiui0D 944 4juii9d 
04 pauSjsap sbm afosuoo ;o adX4 /bid 
- ads b uoqBjapisuoo S144 jo 4|nsoJ b sy 
'uo[ss|iusubj 4 jo adXa su\\ joj XippEj b 
dopAap 04 papiasp sbm 41 XjSuipjoaav 
uiBjSoid b aq 04 pajeaddB qnp 
U994, 1B90[ 944 puB S49[UlBq XqjB9U UIOJJ 
suiBjSoid.asip jo 3ui4SBDpBOJq3uiA[OAU( 

MU43S B 40ns JOJ UOJSlAOjd B9JB JtlO UJ 

■sumo; [jBUis 944 3 uij 9 aod asoqi i<[JB| 
-nai 4 JEd ‘sjagsBapEOJq Xueiu Xq joidbj 
b 94 jnb aq 04 punoj uoaq 9 ABq saajAjas 
X4iunuuuo9 p94Bj394U[ J 03 SMaaxavj 


-noijeiedo sss^pe &j|qnd pud iseopnojq aioiuaj joj peuSjaap ajosuoo 3 |X)t 9 11 jo lrnaji^ 
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PORTABLE CONSOLE 


atirnw 580-ohm TCGimm 115 liucti am- 
^Hificr loa-s* arcd lin* loads. 

He-Sdphnnea c^n hu IrEL flfrffTl itoriTig 

tlit bfoadcaal lim fer eue, Thn* p it aliu 
□lain f-turli-o shmdd want vj- ifafrt 1 if 
thp rttm^tte uptratui can COTtilmte ltd 
iv&l public address m locmi audi¬ 
ence and ^idl hsar di£ program teine 

Ixrtiadt^iJl 

Because ol tVi is Iratum. It haa not 
teen Tree canary to 1 HE-ERlI 3 FC-ppiate 
titd*+ torff. 

T3ie filaments wnrfd with *1 

^r.i5-! I po&inv'K pm^ntial 1 in fbem to 
nuimrjizu IrJ: n. All i>[ the input etc* 
tfdifil were ^dl shiridEfl nnri frOUudftd 
to a opmrn.;>n point. 

S^kYte Oj>tr utCJE ivtl-C are ■ 1 i.^' t-u 
high-ifiippiiar^c ci^ciutE. misfit luifiitaie 
to use ike aaiwe switch Eor a mkro- 
photif and iQV n driver-grid cimmL 
However, fKialtiaelc ilnu tu incei conLaec- 
ptoiui eajiac:L2E^ w id net be encoun¬ 
tered, if all oLhe* ]ow hjreli «unpmenW 
are slneidt*d h since thr iniUjOghOnea 
SI nd b(Ws Difi SiJ-nlii ti bEliES_ 

IL wnt found advisable to lake the 
pl i!ii s « rsjc iis if juchn vaEta^n I cum the 
pluCe aide the higtl-hoosC JtoLwo^k. 
becaiife when iiFmg earphemrs in a 
nulay JuCaLiOn tire India vOlLa^C ft Cl OSS 
the ueflume eontrol would not lx sufb- 
t 1 ! em to be !war4 

Ts me in a ruuUird, phOn&S can he 
switched ov-cr to the ptumu amplifier, 
siv.-i the pti*n* voEnme firmed ffewn. 
This fCaLme !ias nut hfceri used very 
q,firn Howler, mt several ixcasinns. 
thv OpfiiatOr is^S liEien vary kajipy to 
u&c tils* cut circuit for transcribed 

^iTmiiiEcclak on TMnnlrv 

A [jul.-lic addra:.^ Jlanfjby, ai-i.i pro¬ 
vided ii the console, haa fM-rea 1 U^i 
UKEvI Muring operation cf the cnnsole 
However, our op* have topnd lHftt 
turning 011 th>_ consult with Slit jubLLc- 
adxlrEs-a j,vrl toh m standby [ii.ie ifion.. pro 
tecct the equipment ffom a higfh-vtdc- 

J K L" SUCg - ? 

Eotli t)\£ jjOwCt awaCrfi arid Nik puli 
lioaddrcia standby switch OpCTflCC pilot 
lLghc» fi that Lhr -:>per3“nr knows the 
5tatb3 «jz" h > Knuipiucin at uil fiinEs 
AdinsLLEdty, &buwoiansliip Enwri. a"-, aji 
element here, Lt€> Fur i3Liiifiee h ^unt; 
oE KX ic% remcKe^ ^tc Itamlle^i fiotn a 

ti ,r S 6^ x ■6™' 3 £iliOEe. jn: |: ;■ her, and cpsr 
taLur?. jtmnsr always express UUlJtfiat 
^t Ih-r ^Htk of pfCltniithEiltesl na the 
equipment., [Be you h M OpCtatOL 01 


r ^Mfi'Ttufd' i.tfj ^ 11 ■_?si 3.?) 


Console, Which Enables Operator to Feed Both Public 
Address ami Broadcast Lines, Features Two Microphone 
Inputs, Phono Input with Booster Circuit for Variable 
Reluctance Pickup and Cueing Facilities, 


by ELLIOTT D. FULL 

rtcZiMELDl DJrcclixr 
KUlfi, iwfwm «lLv. 


Fl|qte 1 

Ihfr cnruadi, whh r ric it : luraEik!:c l !■■■■■ rc ]-ix cibixcL d iIccriHrV cilu, Al Lj : 
EXETEDir IrlE k Eln cvfclh^EhlM^LlOFpti Hid 10 r M■ ■ : Jl'l Ot 1bl» tOCltl 4 l flrh r\f 

HalEEOOhin^. PtrfEO fliitl miHH c=Hirnli_ L'Ui Kwicck ■Vnvi rtr phrnn din| :n ■ iui 
i.|i.l Li^h.-n Jnlnv Ai-lr-:lnr. Tki i w i l-di hiniLih tLh ui meter, i r, -Lc rcnlcr ui Ed;. : r 
lor I.el ei-J uuhl rn ■■D 0 iaLlu*i. TTiO Ki -liaTv ■'. tM : ! i£ I ■ I hit rjubLic-addma 

■ -.iiiiTt-!i -hi shrEH irvilEhn mat ti tLiiv owiErnli r.rr iar pa, ac, ie! li-u. 
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MEtUUU FLE^lTEW-CCEF. which nut 
frrumL-d waves El lid Rrr thus upubl-C ol 
providing substantially ichaWe com- 
nfUmkati^nt rtyaidlCso uE atmospheric 
rmuhtiLibji, have Wlh found to Nr idea* 
by ibt BLCronaLll-icn-l services EOT COIF" 
miiTU calnm, fcnZLiuuri Xud control pm ■ 
post:, alotlg The ftirirays anil at Lhe aij- 
parts. “I "hr frequency bond has s-lm 
btfin build C*CCl3eJ^ br bKacnn and 
■L*bmil-111i'raMnn purpusca In lli'_ Limi- 
llrfii field ilciilI ty The armed wrvircs. 

Aa ii L'CBuLt, there has hwm irCete*- 
ated intere^ if ito development -oE wLf 
Iran^TiNtDcei teir theac acrvjcet. Ip cur 
j-udy of Lhe problem it was bund thm 
ihrre were \i\P gEn-eral inifi !.Ili 
rCquirmaiLTt fOT Stich Er* nun Ultra. 
The gCIlCia! chariLLterLs-ticK included a 
linger mzLpuL of Z_S kw 41 jj- , ficquency 

of 25*0-540 kc; Frequency stability C-f 

= .m % ; em i.;a: L-i.: i if A L, A2_ and :\3 , 
iimJ keying speed Lu K50 >vpm. The 
*hree abwIuaHy negmaiy fucEftra 
were; Twu frequency opceatirHL tcipa- 
hEe of of tracion tiy instantaneous seW- 
1 iozi on QJie *E ary two frequencies 1«- 
hTrpji 25(1 ned S4Q 1 kc) ; inverted L- and. 
T auterauai whose chajacterisrits vary 

From i? ro dSd nIiTns -rjii'LLLlirr tkhC- 

Lmice.. and 3 icn 20 oltina eeftecicd re- 
iittfuvrr, atid beverage airrenna opera¬ 
tion 1'cajiR-blc nf O^ruti ny t into l^vfi]’- 
anrenuiLLi bd by 11 EijL: illiasiuj- lines 
w!l„ = - chafECEerbtk5 impedarrct vutlcc 
irnm VSO lo 35N ohm^)- 

Tn LieobLtiB Lha deiign ^robiezLii pi c- 
seiaLed b^ iwo-fnc^ueriv V opernbn 
j Limitation rn phy^LL^I i-ize, iTit pciwii 
impliJiHa :LJ^c and [he anctniTa cou- 
ay item were found Co demand Lh^ 
hi\\k uf atfcittLon. At I hoc Eiequmdu 
c-DB^cjiticnaE amflifi-ei Varh circuits 
u&iral]^ consist of fixed mlcw capfic.it-or c 
Bald B VLLfial'k an UrfuCCuT. SiriLtf till!) 
Circuit rmwr be timed to r^snrxxTice Ht 
Lhe 'jfHintiijy irtqutfte^. It is reeuaflary 
l-n rJrnFjrr the Pining wilh thno^CS ip 
^feiating Frequency AiiLcniij. eoupli]i^ 
iy'r-1crrL r . ieyi cnnvKntmnol ar.vertrd 4 
Bud T LLtiOtlltiii usUailLy PjtiivH 0>f a 
indnctOI br [gnijif out the 
capacitive reactance of tlic auLcima 
□jwL qmr T network Eor matchi ng the 
reflected amenna re^ iarance to die tiiv 
plifitr unY. clrmjt, 5inc^ the rr-*i> 
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Interstate and Output 



Transmitter Developed for Two-Frequency Operation in 
the Aeronautical* Maritime and Pamt-to-Point 250 to 540 
Kc Band* Uses High-Frequency Iron-Core Transformers 
to Reduce Size of Equipment and Eliminate the Need for 
Tank-Circuit Tuning. 


by I. F. DEISE and L. W. GREGORY 

Wertlncnp™ flmtixit Cn*p. 


tince and reflated rtiistancr of these 
types of BTVtumias chaise w«th frir- 
qticnry, iL L* UCCCSSary ra cluiLtfi liie 
oE the JfiHidinj i□ l>: t■!■ I 3 HO 
Siifllthi"nCf iirtwurk with lNlQIIITCF in wp- 
erntinj; Iftqtfinty. 'Hi is rhnnpe in 

tuning f-Sr different i:-p-rradTiv frequen¬ 
cies would still hr n^cessar y e¥en :f 
[he anLennu leaeiance and rrsistancr 
writ hoc frequency ■e™iivt l beaust 
frequency sensitive rleinents are tt^d 
rn cultipeflaate for the antenna thafac- 
seristice- 

Timinjy ui thesa i^ircuiri i* usudiy 
accnnipai^hed with o continuously tu-p- 
ablc inductor or an inductor with, & 
variable action _:id laps. For two 
ErtquG^cy Operation; thr circuits mim 
l>t ItHied s3EFTFLHKly frum One operat¬ 
ing fieqpeftLy L& tile fftbcf Ttlia ^ 
often accomplished by using two ihl- 
dotfOf*, Each tuned tci '-be prOpef Opet- 
it'.“ir JteqiMney and switched fry relay 
Of manual switch- Another Tnr^Mki ii 
to have a :nptiM- iSrLTitn cun™ in isous-ly 
vjTiahle ifUluetor. 

All of these types of cwverrtioniJ 
circuits arc exTrnrnely large iri [ihysi- 
cal ai^ lit chest frequeiwKS and pow¬ 
ers. It is difficult to cfitiun hifh Q jllc 

inductor? ici tiLia frequency Sf&Lige, 4isd 

rjfien Cl hiusl be earn heed in order 
Ihar iKe Tticfc:ri Piny lie finable. Be¬ 
sides the extreme ]y large ^pace re¬ 
quirements, Lhe reform^ or switching 
O-f tbrsp- ■circuits presents j deridedlj 
largp mechanical aid electrical prob¬ 
lem. 

To solve thw problems, it A’ 

dried lu use n lirgh-LrequEiicy irUtt-cOfe 
transformer' at the output circuit oF n 
class /T power n.m]ii i fiET lion -co-re 
transformers ai these Grequenciee were 
found to hr hnnnll in casr and pi i. ruinate 
Che necessity nf tank -circuit nuiing. 

1 ih Figrir e L tltt i-ounpatati ve s>^£ oE 

;l mnvE3LtLC-ra.l jLi!. tank oruuil and tkc 

hagh-frcqtieiCy iron-core output titiiif- 
Earnicr -cluLE^d tai the trammjttar aiti 
shewn. TVs inductors and a switch¬ 
ing nHay ^Te used for twr>srrjjurenny 
operation The lfliik inductor bFiowh 
iSludl j ^vES ttid H^dvateut sue r Ef|Li itck! 
fnr elr i-t powc r ^nd frciiiiejsry (nnd “ile- 
KLyriEd tOr tins paf Hculur appl Irjitlcm l 

Fof excitation, an aiiluj^cd c:ystal- 


cnnTrDlled OWiHatPF clplulL Wto OS^:l 
in which the nn[y feeipiency Knsitive 
element was the crystal. Crystals at 
LllCSC FrrquNi-riKs -Lan b t fmdily 
switched by ccaivtntwnal rrlays and as 
|hc e r-^sj uSciCy determ in ir.fT dtnWHl, 
wonltl pr*yide I hr ilraiTed frequency 
5-tnTi U ity 

Untinh-d, TCSCtnncr coupled. cLaat A 
iLisifitinc-rs wrrr ebuden for the m^-- 

mcdfcite stages ffE the tf lm^t 

El win nlsc dc^idrd to place tlK an- 
Cennn rni idling s-yaLtfU tU a L^hanel 
oEparated from the transmiitKT proper 
SO that the -antsnciaF. Cftuld fre locate! 
rrmntrlv Eiurr- tlir transmitter. A Hi^li 
t-resruSalcy ifOfl-COrc H ntntT3ns/*rm£i 
wss used in place oF s ni T neiwork 
for mamliLiig tin* lelLccicd antennn rr- 
^ii=taiij:E la power amplifier. A 5*1 
LtHtYi CUTUlf I .¥fl = iLWCt to trims elC mi a3L- 
Irnra TnatLliiu|£ JiilOtiansFor mer tn -.he 
piwtY-amplibef output r™ informer 
The atiicwtranMiorfiier was provided 
with % ta^is ta opei nte wi th antenr-i? 
haying ifllcetcd rf'^Epncc e-F -1 tn 2D 
ohnw. Vtyr two-freifuency opefation 

with aDteana frsistanc^ that ohangE 
witli ET«K|iLt:rii:y a rdsy w-as included 
1-3 switch svn the aJipD4ransSOTTnErv J 

Tb* Lomparativc size u-F a conven¬ 
tional IT coupling artw^rlf and thr 

HhlnE Hirwcjrl I---cI 

'_!| C 4 ...ImI cam L-< li_i*i ’ .TlI wiLr. 

di^rrcnc yu\ura -rf *npW Oi|J-pnl; impFriinrv 

!.. s rT17.irti: n; kvrr.j: suiLcnrii.J .ind utltr irTjjii- 
mskiiun ’in■Sr. 


high arcquuncy int¥i - rorr mdieflpij 
iraniformtr dt^s iliustraiud in Fijfm ? 
IVo mrhjcta.Ti w i*0i a switch in £ rrlay 

.TiT-u used fot t^O r!|uiyaleftt sizCS 

i-cqulfcd foT th 5 appheahun {The 
inductor shuwn is aiel tu illustrate 
thr. eqqwdenC size required for thU 
application.) Thr rtf*y ratitacts which 
^wifch the impEdajKe taps on thr 
wme^ i"b^ ti’ansfonnrf .ire a ti^-c*l sb^ 
relay that iwitdi-ES ths arn-Jiri i ^nnd"iJi^ 
cods aid are uot shown. 

A COWVOQtioita] inductor 3K 

issed fc-T tuning 1 -rnil cl it auleUna le^C- 

tasicE. F^t this application LndtictsTice& 
up to -400 microJienneE werr TequiiEsd- 
Since rhe A™ drvrlnpEd in the 

induc^iT l-i- I he sama as ijEvClOpcd r'l 
the n r tu:i i: :i, it i: iltipGY^lll til Si the 
inducloj hive a In^i Q ■ An ^ir in-* 
rlqrtJnr vfa$ ^hus“n in jfnrr hijb Q nl- 
iluctive rcscrg^ict at these i nduefances 
and inc^urndr,*, ££ntc thr irdiietars 
n'.iicL I:-e capable nf Tuiiiii^: ^zt widely 
different s^itcnns ttsetaDces, it wss 
F^MJnd he rnorc iiflsci^Tit lo* u-sr Iwu 
I'l-vjdajiy iuduzCOrS and irlay ^WIECh. Lor 
t***n-frtnueuny ^rzili.-m 

'i'he tfansmiLmT desfgded for the wijf 
applicRtion wss air-PJtf r-d in thr*e 
aral^; nnita: crjiLaJ uiilS’aLor Eor rsci- 
L.=itkni, an rf unit lor ampliiirntici-r. :irid 
an antenna zuupliiig- unit tor antcfifia 
rn^Erhinn Tlvs crystal osnUatm and 
ajaUL-iaCed idrC’JiLs were chassis TihOOtlt- 


C^MhtUN 11 ATI OHS FOft QCTt3h£ft lift * IS 




Figure 3 

Above and below; Schematics oi the medium-frequency transmitter using iron core interstage and 

output transformers. 



ed, to permit the oscillator to be 
mounted in the rf unit or externally on 
a rack panel. External mounting was 
found necessary for rf patching pur¬ 
poses where a number of crystal oscil¬ 
lators or tunable electronic oscillators 
are used interchangeably with a num¬ 
ber of rf units. In the oscillator using 
a 6J5 in an untuned Pierce type 
circuit, we included a plated-wire 
mounted CT cut crystal as the fre¬ 
quency determining element. The 
crystal, mounted in a temperature- 
controlled oven, has a frequency sta¬ 
bility of ±,005% (50 parts per mil¬ 
lion) from -30 to +70° C. In this 
type of oscillator, the value of the 
oseillator grid capacitive reactance in¬ 
fluences the amplitude and wave shape 
of the oscillations. Crystal current is 
a function of the amplitude of oscilla¬ 
tions. To secure optimum perform¬ 
ance, the oscillator frequency range 
was divided into three bands (250 to 


350 kc, 350 to 450 kc and 450 to 540 
kc), and a different value of grid 
capacity provided for each band. A 
switch was provided to select the 
proper grid capacity for the operating 
frequency. Two-frequency operation 
was accomplished by the use of two 
crystals and two sets of oscillator 
grid capacitors with their associated 
switches, a relay being used to select 
the desired crystal and associated oscil¬ 
lator grid capacitor. The- oscillator 
output, coupled to a 6L6 cathode 
driver, provides a low impedanee out¬ 
put from the crystal oscillator unit. 

The output of the oscillator unit, 
eoupled to the rf unit input with a 75- 
ohm eoaxial transmission line, is de¬ 
pendent upon crystal activity which 
varies with frequency as well as with 
individual crystals. Because of this 
variation, a separate rf input control 
was provided for each of the two oper¬ 
ating frequencies. A third rf input 


control compensates for AZ and A3 
emission. The compensation is neces¬ 
sary because low-level modulation is 
used and the modulated carrier peaks 
should not exceed the carrier peaks 
represented by full power output with 
At emission. This means of adjust¬ 
ment is such that smaller percentages 
of modulation are accompanied by 
larger average carrier output. Two 
low-pass filters were provided in the 
rf unit input to reject any harmonic 
output of the crystal oscillator. If odd 
harmonics were present in the excita¬ 
tion, the positive and negative com¬ 
ponents of the rf cycle would not be 
identical. Since these two components 
are amplified separately before being 
applied to the grids of the class B am¬ 
plifier, it is necessary that the excita¬ 
tion be symmetrical, Filters were de¬ 
signed to cover the range of 250 to 
375 kc and the other 375 to 540 kc. 
Two relays in the rf unit input were 
included to select the proper input con¬ 
trol and harmonic rejection filter con¬ 
sistent with the desired output fre¬ 
quency and emission. These relays 
and the oscillator-frequency relay are 
controlled remotely or from a switch 
on the front panel of the rf unit. The 
output from the harmonic rejection fil¬ 
ters and input controls was fed to an 
iron-core transformer which produces 
two sourees of rf potential 180° out of 
phase for the first amplifier stage; two 
WL-807$ operating class A, eathode 
keyed by a 6AS7 vacuum-tube keyer. 
Keying was accomplished by ground¬ 
ing the keyer tube grid. A filter was 
inserted in the keying circuit to pre¬ 
vent steep leading and trailing edges 
in the keyed wave. Cathode bias for 
the first stage was provided in the 
voltage drop across the keyer tube. 

The first amplifier stage was grid 
modulated* A 6SH7 was included as 
an audio amplifier to modulate the 
stage- of A3 emission. The circuits of 
the audio amplifier are relay switched 
so that the 6SH7 operates as an rc 
oscillator to modulate the stage for A 2 
emission. The output of this stage 
was connected to the second amplifier 
through a high pass filter to prevent 
the passing of the audio components 
of modulation to the second amplifier. 
The filter was found to be necessary 
due to the small separation between 
the audio and rf frequencies and the 
fact that succeeding stages pass audio 
as well as rf frequencies. Fixed bias 
was used in the second amplifier stage 
using two WL-807s operated class A, 
a gain of approximately forty being 
achieved by this design. High-fre¬ 
quency iron was used in the plate-cir¬ 
cuit reactors, in which was included a 
low distributed capacity winding to 
provide maximum output voltage and 
{Continued on page 35) 
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A“ this l ablcnian rirri? hU pickup toil 
uLong the cabten hia ea* ttitu Ictm when 
hit iiuft JllL the G*acl jprt where LUm^ 
I rouble ift i 1 1 [i■,rTi- r i ti ^ w: | Fi SOBfltbti d Y \ 
telephone aejvie*, 

Trouble develop* when water entora 
a uiblr *hwuh craeked ptirhnp? by a 
bullet vr n flying stone- ISTtb fnsi^la- 
Hon damaged, cmrcnla stray from <nwt 
vrErc u? another or ta tho pshentb. At ihu 
talepbLniE ^Hjoe* electrlcii! t^ntn ou ihc 
Faulty wires tell k repairman approxi¬ 
mately wliHje to look Fot the Hnmn^e. 

A speck! ^tracer* 1 earrciLL^Mini over 
Lhe Inulty wirEia.. peneintw s u^a^stetid 
fielJ.. Held ngsinst ibe dieaah, an e>r- 
pWLug coit pidta up th-c drstrnetira 
tracer signal n,nd sends it through m 
ampSifiei on the man's belt to head- 
phosK;s P A change in Mj^zinl firenptlt 
flloii|> tlie 4iahlfl tdl* cha exact hhrndon 
of the “fault. ih 

llompsctp tight, simple to use, this 
test set malm- i| esaier for repairmen 
to keep your line in iu-Air_ It is another 
example of huw l^dl LaLofatciri-KH rr- 
aKu:n:Fi helps make EdL Telephone nefv 
euc the j:l*hI dcpcrpdabJe in thr world. 


■F^plcirlng n*d wanting. daylong .jiiU 
pw+HEtin^ ipr Wrilri^id Ircfir-nvj.-nnrTtT 

n*d n«*ramirh in «rvit«. 
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FIELD TESTED 

Installation Information on 

TV and FM 

RECEIVING ANTENNAS 


TV. . . FM Antenna Installation 


by IRA KAMEN, 

htamplA JfltajflfiflBT a-od TV Erph, C-nfflFwnrcJar Jadta C*rp. 

and LEWIS WINNER, 

Idtturlvf Qlrttfvti ffry*n ^ufc- C*_ r lat-t fdJIaf. SKfl^Ci und C0M Wi/WJCJTJOHS 

The only practical book Ofi the *H-impgrtdTit Ftfim in TV flnd FM rfrCOpIFoh ■ - besfcd entirely On ittucii 
Hperimcoi an th* moit active TV and FM enMS irt the country., . . Ov E r 35.CGD *erds of vital det* with 

□ver 130 pha+gi pmj drawing 


tin Chapters covering 


Jeitaltatfaj Tvvra 
J,.i I 1 * p.np rhiieJPofJan traced!re* 
Securing i2-C^anigc-l CfrUFagt 
HF Jk*fnmnm ln , lPerJ#fifl , ni 


FpFflfE 

Aitmoiur 
JfM AnfcDiTcra 

J.nitciforN*n iwlaflis ^rocthcei 

TsJeJrh -ot fftc TVedr 


The First bt>o± ini *hieh yWi Find .i:Qmp1el« deilgn and ImtalFstiafl ^information an tverj f type «f TV end FM 
reviving antenna. . , . Oora4a3ni dtlailiid slluifratlon and subject SndcK few rapid ref*rBflca. 


y'l 1 'The ~r'.1 7 ii■'■ L nn iIip. niml ar ihn 1rwic 

da^ilnr He 1 * iht i-roblm i-l kI*viini »OnniK 
nd nJnia in■.I-■ I arii-p. ... IF Darn Scr^lc* 
Mm* rtrclil ra*J ms h#iik. I)- waubd kilp lie re 
■>:■ ilkI>JIWbIY ih oWbinf ttfbcr imlrilhLitdfr id 
p: filler ba I p >■■ i i i □ □ r■ c-ipIL-i□ lur ■iber 

smlunnn."—H Jf .Vihriii, ^rEF^ci, Jxrxtijt 
AMitJi-pbue H"'j r■. 

Vk' "Wilt ncnrmiid .1 ip |l| cii ^|-v|h 
■ nd M^hmo^l p«|>lt I mi-M."—CAdnYf CaAM, 
h'(L*J , d‘ T n - ? i'iTP J:rTjlncrT, J 1 L n d j i JtxdV-a. 


yy "Wa5| : -^anizrd phd HluicraPa.l, tut 
pld* 4ild 111 ■ - r ■ - - 1 1 ■ r ■ larHi'llv duit-lp *■ Eh “™l 
dr E 7 ilclv imrxnvr lh* pMUr mi* 

lEudirt ii 11 .| ia ml|hry *mIm! i 

firm Ilka -aura." HTd—ll'J^ * ^"C", ^>Yafdn-r_ 

fnl^d Stax** TmUputuu Mjf O'O^- 

yy “'Will izarlimlY Ell ■ fonfrMt nwmd trr innrt 
pric.li>.-Hl int>'>rm*rlriD . . . lin^rsiL ^".Irarula.- 
e|u^"—C rtu-fp J 1 . Jjfalr, |P#™rf -TAi/I fp(r- 
■ Hf, /CC; *1^ J’a® ff-'xrAAMjirjn. 

D. C. 


vy Ibm-pqjli-dalnfi ^mpandiura OT l+* i®- 
xialUnl ifl . j h it hiihtp 

In -iur “rarvicT ETunrnl (SapirimanL 
■mica utliJiPirlpM FtvxmT A .^*rj, ^-pb- 
aral Jfar-if*'-. J'^l^uiarirt ffarxi 3#r Jidid g^F- 
JtftjH n /Hu-Ma.iJ . r . p! r lU " r lr j . 

vV ■■inbarraLiVt l4 ncrramalT -til -pHUra/'— 
|S'. M 0f r\i ^i>rcr, F' 1 i'cx Fnrpiifnl -fp ■*+**{* 

Evitrirrtoi. \rJK. KHfC- 


BRYAN DAVIS PUBLISHING CO., INC,, Rook Dept. 

SZ V^Jerbilt Avcpifc, N?w Ygit* 17, N. Y- 

Sorad me a gepy of TV ... fM Anffirifle fn&tal^^nn, pnat. 

paid, for which I err, imiTDSiny E2.D0. 

rplnrtw prinl | 5 

i 

HAME ... ■ .. : 

ADDRESS ... . 

I 

C1T1 ANO STATf I 


AT YOUR JOBBER 
OR ORDER DIRECT 

< - 

Price $2 Post Paid 


It * COMMUH[CAllDNS FOR OCTOBER 1141 






Personals 

Tkd D, Haubner, a very active 
VWOA member a decade ago, reen¬ 
tered the limelight a few months ago 
during the fortieth anniversary of the 
lirst transmission of the SOS. TDK, 
the first op to use the distress call, re¬ 
called how he made his first voyage 
as a wireless operator at 19 in June, 
1909, on the Mallory liner San Marcos. 
In August he transferred to the Ara¬ 
pahoe and On this first voyage south 
the ship’s propeller shaft parted off 
Cape Hatteras and she was in immi¬ 
nent danger of being dashed on shoals 
in a gale. 

Just before TDH had sailed from 
New York he had been notified that 
SOS had been adopted as a distress 
signal because its three dots, three 
dashes and three dots was most easily 
read, while the old distress call of 
C Q D could become confused with 
C Q, a general call. When the emer¬ 
gency arose he clicked out the SOS 
calls and the old distress calls, too, 
fearing that all ops might not be famil¬ 
iar with the new call for help. An im¬ 
mediate reply was received from Cape 
Hattress and aid was dispatched 
promptly. 

TDH revealed, too, that it was he 
who received the second SOS from a 
ship. In November of the same year, 
he picked up an S O S from a sister 
ship, the Iroquois, which had lost her 
rudder in a gale off Cape Hatteras. 
The Arapahoe steamed under forced 
draft to the rescue. 

Haubner is now an executive with 
a company who buy for wholesalers in 
hardware and industrial supplies and 
radios. 

He also operates, with Benjamin 
Tillson, Jr., NA3CC, a Coast Guard 
radio auxiliary station at Montclair, 
N. J., and still sends and receives mes¬ 
sages in a weekly radio drill. . . . 
Arthur E> Ridley, Winthrop, Mass., 
reports that he enjoys reading the re¬ 
ports and memories of his old timer 
friends in Communications. . . . We 
trust that Roscoe Kent has fully recov¬ 
ered from his illness earlier this year. 
. . A. F. Steve WalUs, who is pound¬ 
ing brass aboard the SS Alcoa Partner, 



Major General Harold M. McClelland* USAF, 
who has appeared at muny VWOA cruise* and 
presented iljuroinating talks on government and 
industry Dommonicatione, at his new post, n« 
Director of the newly-established Office of Com- 
municttiions-Elcctmnics of the Department ol De¬ 
fense. He was lormerly Deputy Cnminiindcr for 
Services of the Military Air Transport Servioe. 


reports that going to sea today is really 
a fine job. . * . Fred J. Gommo, now in 
San Jose, Costa Rica, was married re¬ 
cently to Cora Jane Lovett. Best 
wishes to the happy couple. . . . Alfred 
T. Witts of England has asked if we 
could locate George A. Danby, who 
back in 1920 was a wireless pal. Per¬ 
haps some VWOA member can fur¬ 
nish the information. . . . F. K. Bridge- 
man, who is with Illinois Bell Tele¬ 
phone, has become a TV bug. . . . Stan 
W. Fenton, ITT’s resident rep in 
Athens, Greece, has sent us a note re¬ 
vealing that since leaving the U. S. in 
M 6 he has been on several other as¬ 
signments for the company in India, 
Pakistan and Afghanistan. . . . Joe W. 
Graham is quite busy these days help¬ 
ing the FCC police the airlanes from 
the monitoring station at Millis, Mass. 
. . . It was good to hear from E. K. 
Seyd, who by now is an old, old-timer v 
because he started his career back in 
J 09 as an amateur using the call 2DX, 
when licenses were first assigned. He 
studied under Bucher to get his com¬ 
mercial license. He recalls that about 
that time David Sarnoff was an office 
boy in the Marconi Wireless School 
on Cliff Street. After sailing on sev¬ 


eral vessels EKS entered the engineer¬ 
ing department of Marconi at Aldene, 
N, J, For the last sixteen years he 
has been in business as a radio com¬ 
ponents manufacturer’s rep in New 
England. . . , We were glad to see M. 
G. Carter at the spring gathering. . . . 
It was a pleasant surprise to hear from 
I. T. Barnes who has rot been very 
active for the last few years. ITB is 
connected with Boston Edison as chief 
draftsman. . . . F. J. Grim has for¬ 
warded his 73'$ from Everitt, Mass. 
- * . VWOA member L. C* Herndon 
has been transferred from Chicago to 
Washington and promoted to assistant 
chief of the FCC field engineering and 
monitoring division in the Bureau of 
Engineering. Congratulations LCH. 

. . . George I. Martin, who is regional 
sales manager for RMCA in St. Louis, 
has sent in some interesting facts about 
his background. A graduate of the 
Marconi Wireless school in NT. Y. 
about T4, he recalls sailing on, among 
many other ships, the SS Commewijne 
(PJO), Bill McGonigle's old ship. 
After leaving the SS Resolute (RXK) 
in J 26 he joined RMCA in Cleveland 
as manager of WCY. GIM has been 
very active in VWOA work for many 
years. In fact he attended the first 
meeting in N. Y. when the association 
was formed, He has served as our 
Chicago chairman for three years. 
GIM is a member of RMCA's Quarter 
Century Club.. .. I. E. Showerman re¬ 
ports he is very busy in Chicago as a 
vice president of NBC. ... Ye prexy 
visited Columbus, Ohio, recently dur¬ 
ing a business tour. . . . R. W. 
Hale now lives in Ft. Wayne, Ind. 
. . . American Airlines radio offi¬ 
cer Dave Little works at La Guardia 
as supervisor of the airway aids. He 
occasionally pilots a plane to probe the 
variety of aids to navigation. . . . G. J. 
Maki, with the California State Divi¬ 
sion of Communications as Senior 
Communications Engineer, is located 
in Sacramento. . . . Congratulations to 
P. L. Stocum who has become station 
manager of the CAA radio station at 
Moses Point, Alaska. He does a bit of 
ham work also under the call KL7BD, 
so if you want news from the Bering 
Sea area contact Stocum on cw on 20, 
75 or 10 phone. 
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it Signal-Light 



Top view of the signal light relay unit 



Sikce the conception of commercial¬ 
ized radio the audio engineer has been 
plagued with the clicks and pops 
caused by the opening and closing of 
switches. The lower the audio level at 
which the circuit is broken, the more 
skill, experience, and aspirin required 
to locate this elusive type of interfer¬ 
ence. No new circuit can be pro¬ 
nounced noise-free without trial, re¬ 
gardless of whether the given line is 
being opened or any circuit remotely 
related to it. It is a common experi¬ 
ence to hear dial-telephone interfer¬ 
ence in audio equipment, even when 


Bottom vtow of the W1S light relay. 


the dial is at some remote point. And 
110 -volt ac light switches have been 
known to cause a very troublesome 
type of noise which is sometimes diffi¬ 
cult to suppress* 


Key Sequence 


To this writer's knowledge there are 
no commercially-built studio consoles 
that do not use the standard setup of 
a multiple set of contacts on a given 
microphone key or switch, so that sev¬ 
eral electrical operations take place al¬ 
most simultaneously at the simple 
throw of the switch. When the key is 
placed to on position three operations 
follow: 


(1) The contacts, which are associ¬ 
ated with the given studio 
speaker relay, operate to silence 
the speaker in the studio* This 
is to prevent acoustical feed¬ 
back. 


Pigure i 

Circuit of the light relay eyetcm u&cd at WIS. The power transformer employed ia this oircuit 
provides 5 v at 2 urnpe, 6.3 r 1 amp, and 650 d (center cap) at approximately 40 ma. The filter 
capacitors have a rate of 450 v working* 



(2) A second pair of contacts oper¬ 
ate to close the associated relay 
to illuminate the on air studio 
signs* 


(2) Lastly, another pair of contacts 
open the circuit from the micro¬ 
phone so that its output will ex¬ 
cite the console amplifiers, and 
thus will be heard on the air. 


Inferferenee SUencIng 


To reduce the pickup of electrical 
interference, which is caused by the 
surges of current used to operate the 
speaker and light relays, to a mini¬ 
mum it is imperative that the input of 
the amplifier be a closed circuit during 
the first two steps of the key sequence. 
In low-level audio types of switching, 
the microphone is shorted out by a set 
of contacts. Such an arrangement 
serves two purposes: Silencing of the 
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by HERBERT G. EIDSON, Jr. 

Chief Engineer, WIS and WIS-PM 
Technical Director, WIST 


microphone and effectively shorting of 
the preamplifier input. In high-level 
audio types of switching the preampli¬ 
fier output is opened and closed J while 
the microphone output remains alive 
at all times into the preamplifier. The 
problem of pops in this case is greatly- 
reduced. 


Suppression Method 


The normal method used to suppress 
interference is a simple series rc cir¬ 
cuit, placed effectively across the con¬ 
sole key contacts, one filter for the 
speaker relays and one for the signal 
light relay for each studio. The rc 
values depend upon the current drain 
of the relay and the voltage used. 
These values are best determined by 
trial and error. 


The WfS Problem 


This station had the misfortune to 
inherit a very tough unwanted-noise 
problem. When the speaker relays op¬ 
erated no clicks were noticed, but they 
were very loud on the signal-light re¬ 
lay operation, on open and dose. 
Everything that this station's engi¬ 
neers’ combined experience of 65 years 
in the art could uncover was tried to 
no avail. Questions pulling us in¬ 
cluded; Were the mike contacts open¬ 
ing last in the sequence? Were any 
set of contacts touching another set? 
Was the current too great through the 
key contacts? Did we have the wrong 


rc value for a filter? Would another 
type of filter work better? 


Solution* Employed 


After long sessions of mental debate, 
it was decided to begin a series of 
measurements to determine how much 
current the key contacts would pass 
before the click would be heard. To 
our dismay we found that if over 40 
;jui were allowed to flow in the key cir¬ 
cuit then the interference would be 
heard on the air. It was then realized 
that our solution was a signal-light 
relay operating through the use of a 
vacuum tube, designed in such a man¬ 
ner that the current flowing through 
the key contacts would be less than 40 
(jlj. It was later determined that the 
current could be held to as low a value 
as 8 \sa through the grid circuit and 
the key contacts. However, because of 
tube aging and other varying condi¬ 
tions, the operation was not completely 
reliable over long periods. Accord¬ 
ingly tiie circuit was readjusted to 
draw approximately 25 p.o, which was 
still well below the allowable limit of 
40 ^a. 


Relay C/iaracterJsf Jc$ 


Only three relays were used for our 
three studios. The relays were 10,000- 
ohm, sensitive plate type, which will 
close on 2 ma and open on 1 ma. For 
consistency of operation, however, 4 


ma was allowed for each relay. Posh 
live closing was then assured. 


Circuit OpfiroHflfl 


With none of the grid returns 
grounded through the key contacts 
(grid returns are grounded when key 
is in on position), and the signal light 
relays not energized, series 270,000- 
ohm resistors in each grid lead of 
6SH7s are floating. A bias of -9 volts 
is applied to all three control grids 
through 220,000'Ohm isolation resis¬ 
tors. This reduces the tube currents 
to almost cutoff. The slight amount 
of current allowed to flow is not 
enough to operate any plate relay. 


Operation of MiJre Key 


When the microphone key on the 
console is thrown to on position, the 
associated grid return lead is grounded 
through the proper key contacts and 
the bias on this tube is effectively re¬ 
duced. This allows greater plate cur¬ 
rent to flow; the relay immediately 
operates, turning on the studio signal 
light. 


Results Obtained 


Two of these units have been in use 
now for over a year at different sta¬ 
tions. Their operation has been com¬ 
pletely reliable and very little mainte¬ 
nance has been required. 
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TUBE Engineering Xetes 


Application of VHF Beam Power Amplifier as Frequency 
Multiplier Up to 175 Me. 


In the low-power multiplier stages 
of high-frequency transmitters the op¬ 
erating requirements are often too 
severe to be met adequately with re¬ 
ceiving type tubes, and it becomes nec¬ 
essary to use beam-power amplifiers, 
such as the 5763. 


HF and Class C 


The hf characteristics of a tube in 
class C amplifier service depend in part 
upon the If properties of the tube such 
as: high current at low plate voltage 
(because the rf output peak voltage is 
subtracted from the supplied dc volt¬ 
age to determine the actual instantane¬ 
ous plate voltage), a large change in 
plate current between cutoff and a 
moderately positive grid, and sharp 
cutoff. In the curves of the average 
plate characteristics for the 5763, a 
grid-No. 1 voltage E ei = -15 volts 
may well be taken as the value for 
plate-current cutoff at a plate voltage 
of 60. A grid-voltage swing from -15 
to +15 causes a 280-milliampere 
change in plate current These incre¬ 
ments in grid voltage and plate cur¬ 
rent show the effective amperes per 
volt to correspond approximately to 
10,000 micromhos, a high value for the 
conduction part of the cycle. 


Heater-Cathode Design 


The peak value of cathode current 
required of a tube in class C amplifier 
service is high; in multiplier service, 


this value is increased because smaller 
pi ate-cur rent conduction angles are re¬ 
quired for efficient operation. In addi¬ 
tion, tubes for mobile service are quite 
likely to be operated at heater voltages 
above or below rated values because of 
supply voltage variations. To take 
care of such operating conditions the 
5763 is provided with a cathode hav¬ 
ing a large emitting area. In normal 
operation, the heater must be operated 
at 6 volts rather than the usual 6,3 
volts. When this tube is used with 
stationary equipment having a 6,3-volt 
ac heater supply, a series resistor must 
be used to drop the heater voltage to 
6 . Failure to observe this precaution 
can result in slightly reduced tube life 
and a tendency toward grid emission 
at high line voltage. As a result of the 
heater and cathode design, the oscil¬ 
lator power output drops less than 10 
per cent for a change in heater voltage 
from 6 to 5.25 volts. 


HF Tube Features 


The 5763 has several interesting fea¬ 
tures which contribute to its perform¬ 
ance at high frequencies. One of these 
is the 9-pin miniature envelope with 
its integral base and stem which pro¬ 
vides a structure with low values of 
lead inductance, reduced interelectrode 
capacitances, and low rf losses. The 
low rf losses permit application of full 
plate power input at frequencies up to 
175 me. Above 125 me, greater power 
gain is obtained when the tube is used 
as a doubler rather than as a straight- 


through neutralized power stage be¬ 
cause loading of the driving stage due 
to the input resistance of the 5763 is 
less severe at the lower frequency. 

The tube has been designed so that a 
relatively high value of grid resistance 
(up to 100,000 ohms) may be safely 
used. This high resistance value 
makes it possible to obtain the. moder¬ 
ately high value of grid bias required 
for good multiplier plate-circuit effi¬ 
ciency with low value of dc grid cur¬ 
rent. 


Control-Grid Connections 


Two control-grid connections, pins 
S and 9 , are provided to aid in cooling 
the grid. These connections should be 
tied together at the socket. As a fur¬ 
ther aid to heat conduction, it is rec¬ 
ommended that heavy copper leads be 
used for all grid and plate connections 
at the socket. The normal operating- 
temperature of the tube is 200° to 250° 
C. Sufficient ventilation must be pro¬ 
vided to keep the tube temperature 
within this range. 


Application as Frequency Multiplier 


In the circuit of Figure 1, the tube 
appears as a frequency multiplier in a 
conventional manner. The same cir¬ 
cuit employing tapped coils is used for 
either doubler or tripier operation, Al- 
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Tube Checker 



Figure 2 

Closeup view of the transmitter tube checker 1 . 


Figure 3 

Schematic of the transmitting tube checker. 


particularly difficult, and the results 
have been found to be subsequently 
consistent. 


fxperbneufffJ Work Rebuffs 

Experimental work on the original 
model of this checker disclosed a num¬ 
ber of interesting and pertinent facts. 
The first model used a filament trans¬ 
former which was powered externally 
to the manufactured checker. This^of 
course, seemed necessary because the 
checker's filament supply was not de¬ 
signed to handle a three to Seven- 
ampere load. Filament voltage was 
established at ten volts under full fi)a- 
ment load. When the device wa^ con¬ 
nected to the standard checker, all 
tubes, good and bad. checked good. 


Filament Emission Problem 

Apparently the average bad transmit¬ 
ting tube has such abundant emission 
at its full filament voltage that true 
variations from normal are not appar¬ 
ent. Accordingly the filament voltage 
was reduced to five volts, which was 
approximately half voltage for the 
larger tubes. When this change was 


made, true operational characteristics 
of the tubes began to show up. The 
mercury vapor 8008s seemed to test as 
consistently as could be expected with 
the limitations imposed by the standard 
tube checker. 


Importance of Phasing 

The tube checker was subsequently 
used with an externally-powered five- 
volt filament transformer until it was 
discovered that the phase of the fila¬ 
ment power circuit was important to 
the operation of the checker. Accord¬ 
ingly, to insure correct phasing, the 
filament transformer was powered 
from the standard checker by connect¬ 
ing the filament transformer's primary 
to pins 2 and 7 on the octal cable plug. 
Then the standard checker’s filament 
selector switch was set at 117 volts. 
This not only insured correct phasing 
between the small and large checker, 
but also limited interconnection of the 
units to one cable and plug. Also J use 
of the 117-volt supply from the stand¬ 
ard checker avoided the possibility of 
overloading the transformer due to the 


’Chassis box is Bud lype CU72A. 


abnormal filament current requirement 
of transmitting tubes. 

lube Checker Choice 

The standard tube checker used as 
the basic metering equipment is the 
percentage of transconductance type. 
However it is felt that an emission 
type tube checker would have served 
just as well. 

Checker's Uses 

This transmitting tube checker has 
been valuable not only in removing 
doubt as to the condition of tubes, but 
also has repaid its original cost by re¬ 
claiming used tubes. For example, it 
is the general procedure to replace 
modulator or final amplifier tubes by 
pairs. After removal, the tubes are 
checked. One each of the pairs will 
generally be found to be at fault and 
the other is placed in the spare com¬ 
partment. It was discovered that a 
number of tubes formerly’removed by 
guess were perfectly good, and these 
have since been placed in service for 
many more useful hours. When a tube 
is checked now and found to be bad, it 
can be thrown away with a clear con¬ 
science because it is bad. 
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Transmission Line Conversion 


NOMOGRAPHS 


Nomographs Permit Inter-Conversion of Units Variously 
Expressed on Different Types of Transmission-Line 
Charts. 


by ROBERT C. PAINE 


V^RJOl'a ft I! ah 8 !?? B jh v% M£N prepared 
to tacilitatr rcinputijTicjEiS oF inupedapro 
it r^iuired puinis -OH 3. iranSTIUSEksn 
line, aS •Pvcil CQEliptitEtiotl of voltap 4 
;;:i:i otirrefii distribution 1 

EYpi>^|fiJ*n Iffl rlWElfl BT 

The QunTitifi^s, wjveJ-rti^tL, aiLtnua- 

firai, and rcJluct^Yn LuafficifjCt. USC-ij in 
iheiC charts llHvo brry r^pi^KKEd in 
RJ3WEI diffmnf utilEx, Ti> per nut Cfflt- 
v^r^inn Emm ati in to- another the 

n^ani^rujihs ill Fiffiirc 8 

dfcv dajwd. 

Utm af fram-a^raph 4 

"J'ho rfs.^.tnv.-nr :U:::i£ the 1 ide- for 
tfftiiuttiflfiioft-line jjfobleufis is measured 
ht wavettBgih, the distance ol u enm- 
pldt pti^SO shire ol vj?]fnpr or nnFfcill: 
tWujth . Wausjength has Ij-etn 
variously eTTpirecd as WT*, 2 7i ra*lj 
uns, ni nc bunHLredlhs :-L _'. wavelength. 
With nomo^Tapb .-f if is- jinsr,LlUp eu 
oucivetT ez.oh uf eIi-lsk uliitS u KtfeIS- 
diedtii oF a w^voleof Eh, r, = ^MJO* 1 / 
]D0 = }Jb+ t and 0.3 radian - 3»V® 
« - 5 J?F 


AttrOHfltlon or dmji sn vulLa^e OT 

GUITFfLt piking Lhi IeISe due LO .'OSSCS >S 

txprLaauJ In ilie classical forsmi!^ as. 
ntpeirs and symbol icnlty expressed usu¬ 
ally bv a. Rirf£Tn:ig Eu lIie ^oSta^C OF 
cuirretii rauo, V./Y f or IVI* at twn 
jsoioli al-a^iff thr hnr, thr ti~p?t eiprala 
th-E naEuml Lujj;ii iLkr.i (to- thr bast EJ 
o£ these ratios, Sog V /Y {or 1 /I >. 

i a : 1 + , 

TJiaxe ffiltuu can *Ibg be ^Spr^SKfd dl- 
ntcfJy, or in decEbeLs Equal tu 20 lu^ 1P 
V/V p for li/U). Numu^apSi 3 per¬ 
mit ^onv^TS-ion Hetwern each nf those 
emit*. * 


iVcmaq-rapn € 


\VhcK % line is tc nn: r.!Lf“ii l >y z Uvmi\ 

rot equal Lo its awn eli&raUcL'istic im- 

pc^anor rcfiactimi occiirh, The ratic- 

of the reflected tiSEa&e {or current) to 
Ehr incidfut vullJi^? (ct cnrronl) 
known as Lht rtfleccioft tunflrthT. I a-nd 
;s irvioihy d^affnsred K. T'Im- abwJtltr 
fakfci of th ia cocffic itrtt | K\ _ detcrrrtljME 

J !if js/jih I'.nj." wjlvt raEin, .n.v^ alisp 


knnwn n.5 iQ, Ehr- Tnpsamijm pnd 
I'll illElTl Jici vijSlii^ev sht ■n.i-rKiiLi, aI-inli] 

a IFnc of iiegFigibLt kssts. = 

a ± L^lvfi - l^n, 

Carf Wirnji Pr^FitFti uF C 

Varioun Evut^i ul CtarishLiJSiucI-[btf 

charts sho^ cifcloa of constant Q or 
|K! 0 :!; j .t L - ]iart» r- 1 ;::u. ciii'-ilar no- 

loss cirdca ol comslanl atcriiiMtion 
lYflunllf designated «e, where l/tanh 
j. —Q m Homorra[rfi C permits com.'or- 

siciL buE »V4 , L , "I tSLL-il r\f fhrESE UllltS, Q, 

\K\, and a, 

P4^*r«rhr«* 


■t.arlrr, P. ^i.. far l!W 

SruiUi, PhUip. H. Efcflrmi^f fen 
L^H 

Pains, L-tobrrt C., f p J^r. nf 
hfov. LEMJ, 

Pyiue. < -EJfrfr^p-ir j , Murd 1 

304 S. 

SeFyn - ., V. J.. Fsh 

y .:nr: ? C!., MtrjnoK.H:v 
UM'jiiLi.-EtjU, 

Chart iiubtisi.eit h r Addi*fl«!-\V^■dey 
Pr«p. Iju:., Cflniiiriiiu--. M^=t 
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2 NEW BOOKS 



Fiach Communications, 1ne-> 

380 pages, 225 illustrations, $6 

WHAT IT IS—HOW IT WORKS 

Modern facsimile systems and how to install > 
maintain and operate them 
This ie an ideal book lor tbe engioeer or ser¬ 
viceman who recognizes the value oi going beyond 
the well-worn pathways in bis electronic Learning. 
Besides outlining the 100-year history oi facsimile, 
the author explains modern equipment lully^-how 
it is made, used and maintained. Of particular 
interest is a detailed description of present and 
potential uses of facsimile in a broad ran go of 
applications including telegraphy, aviation, pub¬ 
lishing, banking, mining, advertising, law enforce¬ 
ment, railroading and many more. 

SERVICE DATA AND TIPS 

From an intensely practical standpoint a chap¬ 
ter oa servicing facsimile plus dozens of detailed 
service notes will prove invaluable* Other sub¬ 
jects include complete data on tranamitiers end 
transmission facilities; reception; synchronization 
and phasing; tape facsimile and lacs 1 mile standards. 
JO-day money-back guarantee. Use coupon. 


MAGNETIC 

RECORDING 


All about fAs theory, 
fype$ and makes of 
recorder*, fAe Jr ap¬ 
plications and perform¬ 
ance measurements 

by 



S. J. BEGUN 300 pftg&fl, 

Cbiel Engineer, 180 lUustrft- 

The Brush Development Co., fcioos, $5 


Here is the “low dowp“ on this rapidly expand¬ 
ing development in all of its design, engineering 
and experimental phases. MAGNETIC RECORD¬ 
ING acquaints you with every detail of modern 
equipment, brings you latest data od applications 
rasping lrom home entertainment to movies, broad¬ 
casting, profcesional and amateur radio and many 
special uses including military speech scrambling. 

COMPLETE TECHNICAL DETAILS 

Acoustic and magnetic factors ere carefully ex¬ 
plained. A-C and D>C biasing methods, distor¬ 
tion factors, reproducing beads, drive mechanisms, 
recording media and methods, reproducing end 
erasing are described in detail. Tbe book like¬ 
wise Includes a complete outline of recording 
devices and their uses; a study of instruments for 
checking recording performance and a helpful dis¬ 
cussion of magnetio versus other recording methods. 


10 DAY.MONEY-BACK GUARANTEE 


Dept. CM09, MURRAY KILL BOOKS, Toe, 
232 Madison Ave., New York 16, N. Y. 

□ Enclosed find S.. /or books checked; or 

□ send C.O.D. for this amount plus postage sod 

I will oey poettnen. (No C.OJV* outside U.S.A.) 
If books ere not satisfactory. It Is understood I 
mty reiurn them to 10 days end you guarantee 
to refund the purchase prk> 

□ Jones' FACSIMILE, id 

□ Begun's MAGNETIC RECORDING, 83 

Name ... 

Address.. 

City, Zone, State.. 


Site Testing 

(Continued' from Page 7 ) 


mixed with the proper amount of air 
is explosive. A rubber tube was run 
from the pressure regulator to a round 
wooden dowel > with a hole through the 
center. The neck of the balloon was 
fitted over this dowel and the gas al¬ 
lowed to slowly inflate the balloon. 
Nearly all the gas in a standard size 
cylinder was required, to inflate prop¬ 
erly the balloon. It must be remerm 
bered that the balloon will be much 
larger than one realizes and will exert 
a stiff lifting pull as it nears its fully 
inflated size. 

With the balloon inflated, the an¬ 
tenna was tied on to the neck and tbe 
stay lines placed in readiness. Then 
the balloon was allowed to rise to a 
ten-foot level above the ground and 
was held there by restraining it with 
the transmission line which was se¬ 
cured to the center.of the dipole. The 
balloon and antenna were then held 
in this ten-foot position by fastening 
the transmission line with a suitable 
clamping arrangement. The antenna 
was oriented in the desired direction 
and held there by means of the stays. 
This same arrangement was used at 
each additional ten-foot interval. As 
the antenna and supporting balloon 
rose higher above the ground prevail¬ 
ing winds tended to cant the antenna 
and transmission line away from a 
vertical position with respect to the 
starting point* To overcome this a 
back stay line was used to pull the an¬ 
tenna and balloon back into the direc¬ 
tion of the wind far enough to bring 
the antenna in a vertical location di¬ 
rectly over the starting point. This 
insured exact heights above the ground. 
No difficulty was experienced with this 
arrangement up to heights of 250 7 . 
Everything was now in readiness for 
the tests. 

It was desired to find out the effect 
of the height of the antenna in the 
direction of the least drop off of the 
terrain and in the residential area of 
the city. The profile of the terrain is 
shown in Figure 1 and it can be ob¬ 
served that the transmitting and re¬ 
ceiving antennas are in line of sight 
except for the trees and houses which 
might intervene during the first few 
points of measurement. The signal 
being picked up by the receiver was 
measured by first noting the deflection 
of the meter in the rf circuit of the 
receiver. Then a signal from a stand¬ 
ard signal generator was fed into the 
receiver across a 72-ohm resistor and 


BIRTCHER 

STAINLESS Slid . TOOTING TYPE 

TUBE 

CLAMPS 



83 VARIATIONS 

Where vibrolion i$ a problem, Birfcher 
Locking TU8E CLAMPS offer o foolproof, 
practical sololioa Recommended for a LI 
types of lubes ond similar ptug-in com¬ 
ponents. 

More than three million of these 
clamps In use. 

FREE CATALOG 

Send for samples of Birtchar stainless 
sleet tube damps ond our standard cata¬ 
log listing tube base types, recommended 
clomp designs, o/vd price list. 


THE BIRTCHER CORPORATION 

S0N7 HUMliNOION DR. IOS ANGUfS 32 


FREE ! Send for HN0W! 


ALLIED’S NEW 

95O CATALOG! 



196 PAGES- 
Every thing in 
Radio and 
Electronics 


GET RADIO'S 
LEADING BUYING GUIDE 

Service Technicians and Engineers: al¬ 
lied^ 1950 Buying Guide brings you all 
the new releases and money-saving val¬ 
ues—from the world's largest stocks of 
teat instruments, amplifiers, P.A. sys¬ 
tems and equipment, tubes, parts, tools, 
books and accessories—ready for instant 
expert shipment. Send today for your 
free new 196-page allied Catalog. 


I ALU ED RADIO COUP., MPT, 24-K-9 
I 833 W. Jackun BJvd., Chicago 7, III. 
j □ Send Pft£E New ALLIED Catalog. 




j Name . I 

I Addrfu . [ 


ALLIED RADIO 
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adlllM-rd li>r the saLJ!^ tLLHL ub- 

(a-Lnud pitv iin&ly The 0■JLpL^ , oE the 

bf-g^ed gnufrltut was th-TM r-frtcd to 
n-htuin iji l equivnl^jit riicrC'wlh at :h^ 
terminals n£ ibn rtteavtt This pro- 
c^uTK wiii carried out for ^aeh tcti- 
ftXU inucnrn] of Hevatinn Dr the an¬ 
tenna up tR iPff. 

The tmuIK Of iJlis iC-Ei which afi- 
peurs, in llLc plot of F ij^nre 2, al!0^ = 

rh^r atlnr rLlhJD- 7 (y ltl tkvHtien J 1 

r^-JLtij eIlc :e- ie n- fi] ndl ii*e tease 
boL r^thrj starts i-j through a series 
of riiixjniou: ;lfwf minimum pcunia 
caused by aLt-crng.te addition acid sub¬ 
traction Ttur t*p tiiti chatig-t of path di? 
Jam:/; beLWSfin ^h? direct qnd rpfl*;s:trei 

lays. Thu= it may be kk^i. that ?s Est 

nr-iy k-ml requirement is concerned 
in ibe prli_c>pai city whirh a? m l^e 
served, an;> heiffhc abt-wt 7fy would; hr 
arrnicccKsn.rv - tor Lhifi poiticidar receiv'd 
location. 

Since tKua fLf&L tttT Yi-py abDuL jdeal 
■aa Eat as rms-ivcr lOCaLiuo WiM don 
rriTied it wai hdimd priK&enL En II y 
an tLxkemelv adverse location;. Figure 
i. Her? the receiver anteBoa was no 
longer In line □£ sight under any eim 
dLtion d!' tin n Emitter nncenna height 
irjJ Jhe sharpest drop rirf JiXevailcd al 

Che CranirrnCECt location Here 

the antenna was rai^ii by ten-Eoot In- 1 
Cervjdt BUrtniE aL ten iect ab&ve the 
earth und the signal mEasuied . 1 % be¬ 
fore the receiver input tcrtnin.ils 
"J ji-jrvr dnti appear in the pi01 OF Fiff- 
□t£ 4 and though e^himtmg somrthinp 
in COinropTi with the rt-ultn iWwij. in 
Figure 2 wtrt s-jhjcci to hfldch. wideT 
variation*. But hete *gmn u is rva- 
denC that after abftut Lhc htfigbL ^'kT t3£K 
i-jdl much couLo be joined fry still 
greater elevation U4 the sip^l wan^ 
Lv »rdJiiff into the familiar naKimum 
asid minlinuin ronduion, 

JpprkirMan at T-pi-^ Cn 

These two en.&e^ have l>et;n used to 
typiml conditions and the re 
sulis which might be obtain^l- No 
parfkTLiar difficuby wai erperieneed m 
tcepinig die tudkorL aiolt, We utwd 
ihe tmlloijr tor three dny.i and iJl-cm 
allowpJ it ta deHate. The data a?- 
coirrqlated were Of extreme value in 
enabling a de^isi^n to hr maiSr ^n- 
eerniRg “ {rjidJbili ty uE inscaliing o 
pimple aJwcrt tmat in place o f i rmtrh 
taller nod espen^ive bbrldtcd tpwtf. 
FutthetmOf* it was nemon:;rritfrd in 
5-dvnnen fhjt the snstallation would 
jufrfonLi uncording to crrtgLp pnn-hr 
tinnr. f5inr/s the "tRilliCfi ami uSC 0] 
the antenna, which was elected fmm 

I he ruutta ■ the.ie EfJ-lS, nd ■JiUfju'JiL.^r 
have bceii cacoiintcTcd Tbr rr^p^mlt- 
ter site is at rr ckvapon, oE ^03* and 
■hr jetrice _u.-J.iaiM oF Ilk Station *p- 
pear& tn he nil ^Iuit wna anticipated. 



flea/Jy SmoflJA—Ouls ta ittf/it^ly (ufel—Fcrfljr Depend able 


MANY TYPES 
available fHOM 
stoc« 

□no tJlroO^T 
.Sfs-nri'IrrDJEJ 
porti- Jnfrjbwlort 


ALL STANCEii: FIXED ft-'iD 
TRIABLE TVRES 

* 

LADD F k Am PftHNcEO 
vr.D3LH C0XTHDLS 

r 

"f CONIROLS 


BALANCE^ "H” CafiTlCK.? 


I'D TENT □METERS 


HF.IASLE iMPmAHLF 


V.U. M-ETES RANGE 
ESCIElfb^NC AiryUlRtOBS 


ETANDAHU AKD 5 -P £ i:g At 

FI«D vm 


SPECIAL NET WORKS 


Perhaps jow've noticed how 
frequeml^ StinUcro^s atteoLiators ocw 
appear id die tin esc xuiiijj or cjimmiuas- 
L±tions et|u i o>meiir? Or how ofceo they 
sre clnd.i tn Ip? ru p IA tem en [ purposes? 

There's a s-tAioti! Im^n^ed desigiT r 
mar-trials R-rvrS producLaon itchfiEquea hate 
resumed in a line rhac sexs new, higher 
standfli ds of attenuation perform b □ ce for 
pracdcaliy evefy uudiy jclJ crnmnrnni- 
■caciociN l.;. i : . 

-Shalicross Aiec:i-j jHou lir.gzn i! l ri n 
Boilfidd 4 gladly xfftiL on requesi- 

S'liallcsDSS M j n a f a c In rfuj Cs. 

ilEflt. C-103 CdHln&diJB, Pa. 


RESISTORS - tMSTflUMEWTS - SWITCHES - ATTCU JMCflS 
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17 niversal Coil - ll fiirfiii// Graph 


Problem of Determining Proper Gear Ratios for Winding 
Universal Coils Reduced to Two Stops: Simple Arithmetic 
Division and Extraction of Required Ratio from a Graph. 
Method Can Be Generalized for Machines Utilizing 
Various Combinations of Gears. 
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ft 

l | 

« 

by DONALD ARANY and MERTON MACOMBER 

frMiEH En£tn«v Foil' En^m^rr 

W4*c**y BwdiD nn4 TBhtcfifih CBli. Inc. 

■ 
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The degree ro wmeu TJg-WLt-WGtlNB 
■coils represent the dr^xed d^ctiical 

■liiii ^umEtrLC _.lli .i ilie tors de¬ 

pends ro a Large extern upon tine coii- 
wiadifiv technique, The mL.-i hsipOr - 
c;l; iL :..w r ] :■ hudur in winding tUlL'j'eTSal 

L-rjila is- the gear tacio For » properly 
adjusted t'Dil-winding inaction! ltj jfDttd. 
irjerluiiicuJ -cntiiJiHUn, LLl _l IQiCe Ot [l'«r 
gear fitter deter mines rh?* eke tricar 
and mechanioa] mtnf the cnfcL 

Jn current prpjtdos, the jneihotL of 
detHxanining ges;r ratios depends largely 
on the prrson^l pre*ElEnue of the c&i) 
dvi inner. Experienced engineers. *nd 
coll tetbnkiatig tirn ennpluy empirical 
■curves rcLi^iug lli: ratios i-’ various 
“ItL m 11 !J pat aencters. Winding wchun 
*rj ciLiJcinlajerufepa provide tnhles lin¬ 
ing #ear ratio cdinbi.raatLcsii±. How- 
c -.i-rr, nqdi tiiilEfi are tio4 amertatle ret 
Interpoflaliorn and their utility w tfcucrEiiy 
decxep&ed in practical ilEvelupmerit and 
design.. Tlic literature 3 a - $ sii I.re¬ 
versal WOUcid coils prints * number 
O-F methods h>r computing Ijaar : aC10E. 
Thc4£ methods vary «n c^ropkxkty and 
gown Ely require some &tul *tf nr 
rp^Fiipulffcign- 

J."hE ineLhud presented m tiiti pnn" r 
pf o-videi daHired gear mtios for a w-dt 
range of electric--?! and jg-EOmatrie eon- 
.■.ty.ni;a. Is EduaLIu the computation oE i 
a.iiifiJe quotient which allows the ik- 
Sired psa r raLin m he d-Litap'iCd il'OIU a 

graph. Onee the gear ra-io i* uU 
tinned., the number ntf tE*th ent the cs;n 
and the dowel geaxi can be sclented 
£rnan Li sdrtgle getting a slide mlc- 


H [uniiEtalui'* 

^ ee cam ilir-pw < indiKKj 
= drjwd diameter {coil form o-fi 
inches) 

iprwir? diamettr (u.d. inches) 

T t = No. <>E teeth an cam gcxr 
T| — No. ci treth ftp d™4;l jftur 
Jf — ],25 wire i]tacj:ij,' 
jl - r^T E ^ear ffilLO 


fres wivrw 

Sttfi J: Compute tfie hrtl appro-xi- 
maCion for ft usin^ thE x-j-mnla 
J 

(J) 

Select OH thr graph thE hnc 
cone^ixjfidirtg tu c desired. Pi*k off 
the pobiL whode ordfcnatE correspor.d^ 
to lire V^]ue Of Sr Trie ahsCJKKa Ol that 


L-Uft: iTbirl 01 |»i nEif. A. 
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pnirrf -cnE-itapO^da 4 Kria ul raliQBi 
foT laaced beljjw the jjOliib Uk thu.t 
ratio vihisch is lL-lve-cel in value lo Gr 
ijpprpdcisaLban eoTnptrtoi in *£]nsraoin 
{J) TIllE ritio TEJ^rrCiJ 10 cJl-t C n.nd 
b \cz ]4i on 3 slid* vdl give, 
p]□ i_a□ %■ F thr a-ctunl ^eaca tu be used- 

Cramp- 1 * F 

GivtU : f — ^5" 
d — .375* 

5 = .007 r 

4 275 

ytEjp j : & — =-= -5- 

iWp 2; Park uiT point OL1 EtrH-^hl 
tin* r — .25", cofietporading m £ = 
.007]". NeareaL ft Co thIu* tqfciilaud 

id yJnFp 7 unnpng Ltair vafkmS allficis**l 
^Ls; Lu.biilo.Ltrd hdow is 77 = -5&7. 
SecciciB .507 on the C scak oppo&itr 
the index numbfir J uii the D bcsL* on 
a glider ink lilc toUowf^g ^ K™-' 

36 3? 

mifht be «*d: — ar —- 
71 73 


fsQffrprr J 


Given: r = IBB" 

J = .75" 

5 = M'-' , 

-J .75 

SAf^I: JS — -k I M 

3f f*) {.Itt) 

St*p l \ Pick off paint on Straight 
Shar c = corresponding to S = 

.0:i0'"_ Nepidt ft' to value calculated 

in Slip 1 d.mUng I I k - vLircnuf u.Ui-?-sbI 

scales labuEuxd tide* is: ft = A r .45^5 
= l.45?5, where X — J The sL^de 
ruLf will i^ive the ialla'wmg st.1 c u| 
57 73 


ra r&. — J — 
30 50 


-a. tV. Eiiin :-t. iViii'i- TVliruirx-Mxrrb. LHlH 
r A W. SLaan, ijfci. Jidu&tj, iHi 
a M Kiinrnr. s ! r?iC. rhpHnftrT. tKft 
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TAPE AECGflDH OUFLi tjiTOJ? 



Cu*1*d s«np Inr dupiiEiElan *A mii- 

iii*-ir rapi rEE^rdinEK ducritiEd h* EtnbarE Herr, 
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The Industry Offers 


WEBSTER MAGNETIC 
TAPE RECORDERS 

Two professional models of Ekotape magnetic 
tape recorders have been announced by Web¬ 
ster Electric Company, Racine, Wisconsin, 

One model, 105. consists of a single unit which 
contains both record and playback amplifiers 
in addition to the magnetic tape recorder 
mechanism. The other, model 107, consists 
of two compact units, one of which contains 
the recording mechanism, the other containing 
the amplifier chassis. Both units, without 
carrying cases, may be secured for permanent 
rack installation. 

Both models are provided with a single knob 
control for record, slop, listen and rewind. 
Synchronous two-speed motor of model 107 pro¬ 
vides a tape speed of IS'' per second for a half- 
hour program or a tape speed of 7}i" per sec¬ 
ond for an hour program. Tape Speed of 7v£" 
per second with model 105 provides for a full 
half hour program. 



Model Id 7; one unit contains magnetic re¬ 
corder mechanism, tha other contains amplifier 
chassis. 


A/RBORNE INSTRUMENTS 
POWER OSCJLE4TOR 

A wide-range power oscillator, type 124A, for 
measurement and testing procedures in the 
300 to 2500 me range, has been developed by 
Airborne Instruments Laboratory, Ioc>, 160 Old 
Countrv Road, Mineola, N. Y, 

Oscillator consists of a grid separation coaxial 
oscillator employing a 2C3& disc seal triodc, 
audio oscillator and modulator section and a 
self-contained rectifier power supply. Cathode- 
grid and grid-plate lines are coupled to a single 
tuning control with provision for individual ad¬ 
justment of the grid cathode line, if desired. 
Counter type indicators show the position of 
the tuning elements. An output coupling coo- 
trol with counter indicator is also provided. 


DUMONT TV POWER AMPLIFIER 

An amplifier unit which steps up the output 
rating of the basic Du Mont acorn TV trans¬ 
mitter from 500 watts of 1 kw, to 2Yi lew or 5 
kw, respectively, has been announced by Alien 
B. Du Mont Laboratories, Inc., 2 Main Ave., 
Passaic, N. J. Transmitter acts as a driver 
for the single-stage poweT amplifier, which 
unit consists of a pair of air-cooled tubes. 

Grounded-grid amplifier circuit used which 
is said to permit tube replacement without 
requiring neutralizing adjustment. No vestigial 
side band filter required as lower side band is 
attenuated by over-coupled circuit and one 
notching filter that is built into the equipment. 


G, E. ALNTCO IMPROVEMENTS 

Two new Alnico developments have been an¬ 
nounced by G.,E. 

One is Alnico 5 DG, a modification of Alnico 
5, in which the crystal structure of the magnets 
is aligned in the direction of magnetization; the 
letters DG refer to directional grain. A change 
in the manufacturing process baa made this 
new structure possible, and the corresponding 
processing of smaller magnets. 

The other material is Alnico 7, developed 
specifically for applications where a high de¬ 
magnetization force is present such as in 
motors, generators, and variahle air gap de¬ 
vices, This magnet is said to show a higher 
coercive force than any other grade of Alnico. 


PICKERING RECORD COMPENSATOR 

A record compensator, model 132E, which is 
eaid to provide the flexibility required to 
equalize for different recording characteristics 
used by various record manufacturers, has been 
announced by Pickering Company, Oceanside, 
L- L Six positions are said to equalize for 
all established recording characteristics in¬ 
cluding raicrogroove and standard records, do¬ 
mestic or foreign. Uses linear circuit elements. 




SYLVANIA HE NOISE 
GENERATING DIODE 

A miniature noise generating diode, T5j4 type 
5722. suitable for measurements at frequencies 
up to 500 me has been announced by the Radio 
Division of Sylvania Electric Products Inc-, 
500 Fifth Avenue. N. Y. 18. 

Operated with 150 volts on plate and at fila¬ 
ment voltages ranging between 2 and 5.5 de¬ 
pending an desired plate current or noise out¬ 
put. In intermittent service maximum plate 
dissipation is five watts. 

* » > 

LEAR VHP RECEIVER AND 
TRANSMITTER 

Instrument type vhf receivers and vhf trans¬ 
mitters in narrow panel designs for installation 
and location in aircraft instrument panels, have 
been, announced by Lear, Inc., Aircraft Radio 
Division. 110 Ionia Avenue, N.W., Grand Rapids 
2, Mich. 

Receiver, model LR-5BN, has continuous 
tuning for vhf tower, radio range and vqt re¬ 
ception facilities. 

Transmitter, model RT-10CH, is a 2-watt 6- 
frequency unit, 

V tf * 

AUDAK REPRODUCER 

A polyphase reproducer, which permits ten dif¬ 
ferent combinations of styli, such as micro* 
groove and 78, transcriptions and 78, etc., has 
been announced by the Audak Co., 500 Fifth 
Avenue, New York 18. Point pressure about 
7 grams. Output about 30 mv, High or low 
impedance. 



CLARKSTAN STANDARD RECORD 

A steady-state frequency record, No. 2000S. cot 
on 12" vinylite, 78-26 rpm, recorded at constant 
velocity above S00 cps, constant amplitude be¬ 
low that point, has been announced by the 
Clarks tan Corporation. 11927 West Pico Blvd., 
Los Angeles 34, Calif. Frequencies arc from 
50 to 10,000 cps in seventeen steps. 

A steady-state recording, No. 2001/2002$. for 
Ip microgroovc use is also available. One side 
of this record is recorded flat, the other side 
with NAB curve. 



STACKPOLE FLYBACK 
TRANSFORMER CORES 

Cereraag flyback transformer cores for televi¬ 
sion, which are said to offer permeability on the 
order of 10 to 1, have been announced by 
the Electronic Components Division, Stackpolc 
Carbon Company, St. Marys, Penna. 


JENSEN OPTICAL-LENS 
PRINCIPLE SPEAKER 

An optical-lens principle speaker, type K*5I0, 
has been developed by the Jensen Manufactur¬ 
ing Company, 6601 South Laramie Ave., Chi¬ 
cago. Employs a direct radiator low end with 
a separate high-frequency bom and compression 
driver for the high channel. Presence is said to 
have been enhanced by attaining a wider angle 
polar pattern in the extreme high-frequency 
region. 


THORDARSON REPLACEMENT 
TRANSFORMERS 

A line f24 lUu>) of power and output replace¬ 
ment transformers bas been announced by the 
Thordarson Electric Manufacturing Division, 
Maguire Industries, Inc., SCO West Huron St-, 
Chicago. 

Specific duty transformers available in four 
models; 2,000 to 25,000 primary impedance with 
5 watts output. 

Two models, universal output replacements, 
available in four or eight watts output, with 
primary impedance oi 4,000 to 14,000, and 
secondary impedance of .1 to 29 ohms. 

Also available is a universal line to voice coil 
transformer with 70 v output taps; 10 .watts 
with secondary taps from % to 10 watts. 


E-V CRYSTAL AND DYNAMIC 
MICROPHONES 

General-purpose crystal and dynamic micro¬ 
phones (mercury) have been anoounced by 
Electro-Voice, Inc., Buchanan, Michigan. 

TUtable head for non-directional or semi-di¬ 
rectional use. Frequency response ol mikes is 
said to be substantially flat, 50-8000 Cps. Out¬ 
put level is —18 db for crystal (model 911) and 
—53 db for d>mamic (model 611). 

The dynamic uses an acoiLstolloy diaphragm. 
The dynamic is available in high and fow im¬ 
pedances. 
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Tv b r ■ .14 r.i ■. I ■ f.I - .v c. Keen annuunca I by ■Cbs 
irji'-EninTr-r msipti nl f! F. 

Thu rn I ■ I i "F- F “ - Isriw ilAlr-A, eexLui-fj hour 

hikrortiunA channula. th eh wirb an L-a^ividuaJ 

pceimrlifr’ 1 zn.i i t. i — . ::m":!rfirr vliidi 

raiaap L3 if a^[iia.i tn tec Ibtl'I rrqui rerl Iw tcer- 
phui>t ■r^nFmla+irtp Alin hbi u iui* |FTal nut- 
puL cunnrctrni : .-s tzoJu g pu ■iy^lcuij ■!" uL u . n 
i-TUpIl^tf^. 

The ^zmt uouULui a filial Lc u; pu^4i Supply 
“il a- “b"“¥- « x-ze |~i zilahlr. ^.r :z .a, It a inrpL- 

fi4i 4an be 4t ; 4r±L4d Ln ill ^ ^ htLLtr> 8^14™- 

ANi'.r IfTp i .a IF HE 30 il': HE IN I 33l.il ~X*k~ 

puaunt, I',Ie '■•Ji^rri.’.ii •• k>^a •" JTi 3 T*' 
CBl at l£l m li>K37 ejeka. FMJuLMV rfctf>HriC 
und4f riTTillir uoHilkmi Ii utibim i db. 

H-zilr Lot.;- tin Lm^liflcz \v a LoaJ!-Imic aclLlrj 

Inr crr^c-14 line ^pacing jt>| ^ Inrpu iim ill-ami- 

iii I'd ~:i of:f.t fur rcLiiiiK *:hc pniurum. Ie f>~'i 
l4»a Iniu 4 br*4 ->nd ebeliil'.T.p fie era.- 

ianr- ul L~_e luiftC-iicd. 
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A VftH*dllk irId-dip 

Od Ll"'-*luf nv^L-t 

I-" ll C-E|M ■■ f rui-xS- 1 

d' 7 ? r,ic lq 400 mri 
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Oh 1 HQL'Fir 


MEASUREMENTS COftTORATIOH 
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I-fTHTfl 




STAND A HG ^IGNAI- ^£hl ERATO PI 

h H »*u I il i! V !' ■■ 11 ■ fj u i 2 .-nr. in 
Oulpul d. 1 ! -nScrnvzli 


JDQ i 
I’m 0.1 vntt. 


^ODEI 

40 


MEGACYCLE METC ft. 


STANOAAD 5ECWA-L GENERATOR 

jail dp: ? 3 k Vr I* y on , 

□ ft rUS, Cul^il *.E linn ii jimI _ ™ 
IvZ.lvdh:. P3G 


Determination of Internal Impedance 

■I C •v.'s.'i.ii jVo*i pays 5) 


ttmrl test WEfh ft known rrftg- 
Lai&rp |gg,d. 

(.M Two tEsts, each wai-h dificrtm 

kwwn raduin Loads., and 4 

ch’rri TiEF.t wactj a EiWiVn retla- 
tantt luad. 

(O Thrre teats, SslJi with dJffrravl 

kllftWTS TV&i?tBtt£ Jtiarfs. 

TI:~r en ly fn-.Ttor vr kicih makes any Qf 
Lrii- fifco-ve arru ngeineilta irmre ‘ji'bzrabk 
uLhE-rt is Lhi cwwidcrmtcfii o[ rhe 

□ ng-lu ill vdiirb thfr Carried .m&y intrr- 

^0- TWO .-rtic-crsSLV £ resistance E£SU 
Kidtl circtess which ^alL hr mos-i 

likrij Lr, Luterscci. At * rather simall 
UMg^r, so SJiat nan =. plot ias:n£ n, ptn Oa 
pciieEl drawing o enrv* Of finite width, 
thf piveka Wi3| mteiSacr on i aliO-pt 
s^m^nt of niarve rath<fr than a l ,: 
sZiLirj .1 p^int. TIve Snrnt ii true nf sue- 
PtE-rive A\ fj'rdtfj, if the i£A*:t prices 
a rc of |JI« same sLgti. a* 4 further 
COnsEqtiawK of five ordinarily imatl 
71 ^ iMAtwem cwh> J? B sirela at their 
iutwwctmn, very sJxghi inaccuracies lai 
Lhe csir-r^ *d]| caigsr Fftl^r oithi - jp tbr 
A' ; ,«fdaniLtes of their interactions 
Similarly, two X* - virefrj- d rawti for 
I captive loads r.if hkp aign w ji| v-dJ ijn 
ft" eunipanerir of glnur arciLtaey. 

SurTEiLianp up we find SJiat the lntrr- 
St*ctKHi of drdtE lM5CiJ nai hORd^ 01 ihc 
same nptirrr ^encraJly -cantioi he relied 
opon to yield an iceurale soLilfliOn for 
Z. -Sinre rhe r-jJTt vc eJL:nmts USeeI Jn 
nn apjJL^atit?ji *f liass wrt will laially 
ha rapacifanres, hecauM their cnri- 
vtnienpe aiail low rfli^sipaLEfln, esse (f) 
would im ;ia! Iy ip-vOjvr r-PBCtat'ipM y^|£S£ 
■ :: R^li ^11 alike, anil this Oh* rqn 
therHo v rejected as urdinai iEy ian- 
EUiLah-r. The remRijiia^ (a) 

Rnd (i), will yield nccuraJe rtiltJlS, 
smre th€y are baaed iyn br-tl i I^Sastmvcr 


I oada and i eaclancE It^ds Gentrally h 
|^ # - firrl* sn«l so - .TErt^f w lEl 
Lhttir^EE± ■.Hoir rea^jnElj! > near 10 be- 
ng norniaJ co t-aeb otlic-i, ^md dier-*;- 
Jure thi: EriEen^rti^xn. is shiarp mid a>."- 
ftirace. 

ThE foregrurif cianKi-ripratLons 3ndL^ 

catf a dtal N^eLhod L-u Lak:.ng the ae- 
sults fr-™ the cirsde plotd Suppose 
Lvij coneider c^?e using two 

tit'fUj 4nd l-te A* - -i l r e ll 1 . I'hnijfi 

thTcr oiniks sPiould interaecL eotsi- 
mnn point to ref i-stcr the true £, Tht 
iJiLET^e&djijn at 11: u twp J'!' B l frd-ri v-« i l!i 
probably l»e ina-eddrak, so dsaL aetuaUy 
no thrr-e-rV.lv- iaitrisccMon w^il 0C015r, 
However, the A, — will intcrieet 

l>ith A, - rtrtJfl^ pi verM nearly the 
same pohlL, Li! i -. pOapL rept^-tnC-rriy the 
true accurate Lornpoi ieaitv of Z. Tire 
nEPirby hiteTsrndOffl -if the tf, - <-arr^rj 
will serve to md^c^te thpl the SOiutlOP 
thus obcalued IS nut an i:s1r iiimmi:: mi:k. 
Th^ mcEhod discussed ts not re- 

^lri£tetl tu Fprii-nirepiEni cf tJi- internal 

ipipedancc of a gencjaiite source, ll 
es nuire! appJtrahle m ETWicraJ impedance 
aneaaufeniem Any luiknnwn mh^ie- 

da.net C-RiL bt JtVCiSUied by 41 raalflihg at 

ig Iw 2 ir; Figure 1. Thr test setup 

llaLaL requiiia (xnly a vol-3-KC ^OOiTi^ 
voltmeter, 4fid some known raaastancei 
and rEgxjancfF 

As Sin uxampEr nmL clieck, the in- 
tern-aS impettRncc oE a kbcnatwy aigual 
generatui was mund by the meSiod de¬ 
scribed The results arc jJiowii in thE 
turves: gf Figure ,1 By W4y of yeiifl¬ 
ea t ion iat I hr-:=e rrsiaits, rjikiikrinns 
were iiu"ul uf lIie raLui Eit load volts to 
Dpen-carcuit vmltfi 10f a loai! Tesiaiiuite 
of 400 uhcnsj -«nd 1 hr rak misled values 
of cilia ratio ceiEnparsd to vp-lucp ob¬ 
tained by dl I CC L mEdsurtiEiEait. The 

L*otflpjnsxwi ip illustroced in Figure 4. 


Coming soon 

enqineerfnq 

i 

... watch for announcement • 
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Portable Console 


IT’S KINGS FOR CONNECTORS 


htlKiefl art bl If* more 
wdfilV JEfiC R. F I'D-JXlLJl, U. M I 
?£id Pizfee GimnftSflrE. Thetf ace all 
Preaamr mailF ar j " Pressurized 
wl =" ryuJircd. ftci JUO IyPCiS 
livuilat -f, i k iDe» 1 el rtani rn Stock 


SaLkei ~jr ini nn MHtS-lli^alrli Hi 

«r:-jladLio 2 I Cl-ttJll IHEUlfU. 

il)'n!i Mi i lisL-alrJ catalog 3l^rlhlEt T 



Ejoncs 

fY&c£t&*t/£d 

niiiMHum *nuniii m 


MftlhitacJuWE tador. Whip.., n^d Arro^Ofl onlpnnpJi 
^Jcr^piiOfM- FTuJl ■_'-*□ J■ j■:ki. 

EndOi £ IJ’JdiAS, ■* |i*nhlm|. AIicto-wit^p amf 

SpC€-el fk-Efron'E E^vyi* 1 *' 11 


{■iVfK.rMlirfJ’ JU piiOiT ] 1 !■ 

^pdjaitcr. a little slauwraniMp al¬ 
ways kidpE.J 

A duai-sjirad LusftiEatxk’ 'tyitti pick 
up earciully oriented to oiiitiaaiz* In¬ 
jured hurra I* So u^e at ou: station 

5 i race die nudtik '.ei V low, $11 ^ th,? 
speed* are ae-rujatc and ea^lSy thfuajftd., 
thit tUTT.tnhle "rup. been t uli rid ideal E-or 
thr- jurtk 

i v l£(rrf Up Aflmarc 

In a lyrical i nsulEjU inn, mt nr inurfr 
speaker* arf Rial; coEitie^ced to the 
nuillL :ii;lI::Ii uuipUl triUH-fDrm£r, the 
(lijtf l - ^TTnknnli prp cotuieL’Ccd Eu Lhc 
pb^ne Sant, told llifi itiierfrphofle npd 
ttttnubk rare plugged into thr cfcpjok 

CpIiKSLE, 

Speakers are orirnccd tor Ch* m**i 
mum coverage po&sildc luitfunrt endim 
gif ping thr trciarlLiLNt Djiu-rafiun by dur¬ 
ing feedback. Then. Lhe pub I it-address 
torittols aie presM, onr > tup) to ^jvc 

ample rovrmppr, yjncl JinufEicr C.baitinfl) 

in as much uuverage as possible 

i.'. 1 ithom L feedback or toe- much she 

itl lb.-.' arj^rrr. A tLme«chKL-k WLth 1 Iel p 

studio ajh! a Level-cheek cwnplcte lHc 

A unil Sodi i:; this mold ha oaud 1* 
fead kigbpower boosters located at -n 
distance in -t large pu Lnstraljatr™. 

S:nr^ KXiC is Kijiniu^d wilh t>uly 
on£ =-Ludtu toiz&iSiie, £S irf niOSL t-kv- 

stations, thi^ remoEe fentaok ftirniiibes 

ii LtHlTiy od utoarrtj. 

Several tin>-& wf hav^ had <re|]g fc?r 
rrrordin^ tl'-aL wmckl rei|mrr irm^t ■ 11 
Liur large cdnADl^i Eadlili^i 

To provide this service, we have io3 

tht Lrimsm ittrr friiin thn :;mnl[ tortEA^e, 
kmed in llh O-flFitc- ur Sludir:. arid |itO- 
c«s!-^d with i he rec^Tdiog tkroL^Ei Che 
ri.j~ri COflflOk withnul lilt addjtisriial 
woit^ of program kcd. 

([is eideJe a raT“, thr mirr-y^Jj^Jif i ll. 

pu^pp-aifidetji v, ;:iiltl be Uirtncd 

off, and the opemtor and tkc annouEiecE 
cnuid he lULatuI m Ihe sam^ rooitl j 
The £r'l2L CUJ!i&tik !ia^ u Isfi ! ii:r,n i r.Pi | 
to teed prepared prc^rmns mi-o 
mm\ wue rwnr^rs- Tida has been 
found to +ldd br-.:Adi. ki L qnnLl ty u;- *l 
pi odui:i icoi tM amHticiri Tvcardian m^r|r- 
tur potMitial spi>ras^rs, save time arad 
efl-OM for eTeryiinc jEivnLved in ah»r 
tw-h- 

^tSahen hinre Inund Cil*C it \£ easier 
CO SC.I -ifl-the-S pTtigranw frurr. amull 
Tiparhy towns, when che^ CLfi sa_v l]L«e 

■c-r. 


scat on will be using a gnrid, zEl«|Tuu-r 
jHitilir-addriii* ^ysEKjri r ;lei> I LlLerefoie 
tii« Lulu. 1, irinnediaLe audie/iee wdl hear 
die eoinmtrcials just as fhe radio inuli- 
j*nce doc-: 

Vhf curunic >ias hLtiv cued, ton Ini 
ehflmh*l of [■□mrprru; dollar rlay nov 
etty :]loi,vE. Httc. Versatility fiind rhr 
;il ijiEV tn handl-e rm andiEEi-reomCTn- 
phone ^iCh^ iU leedbick are vrry sr:.*m 
iu-f+i|-s. The rrraee^a ooTfiiofril±a ShLI i':i:. 
hf heard by rhe immediate audience, 
hccaasc his wc<^ esn I:- 1 - breniKhl in 
IhiOogh til:: ooSwlrdted U-ar:rici. 

KXIC it bepnoiog Co k^l thal the 
jmaLI l-5tl se-!r rs vilsl to Ls wel"- 


roiinrk:! Operaiion. The* SOl4et I B -DrI 
hardly cooted, beloft fnc "tali-^n’s iim- 
gra^ii j i rectOT bitildiirg ^h wa 

tiround this v-r^Jtilr onil 

Even the idea itaiugcr w;^ using 
i", Fur die t<msok eonld he sec up to 
Tee(l EiLupinrii-a behvetfn •ISiCCS 1* uilow 
pTOS-lWCtive nsinn^r=. vv^iei hud ctnoe op 
i-j die iiud>0l, CO hfRr how fh^ir pin 

iiliiiWR >vijijl j .l iiDiznil 

1L tuu bcesi oiti expefience that re 
OiCjfe^ draw 1 interim The insail ton 
suk releai=i die lid mi acored-up plena 
to schedule n^orc numerous nnd more- 
vnrieil t mihii-E-l stiMv ^ v? Ikctb nvd] ejcjiLoit 
Ihc andimee petemti^ 
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CANNON 

PLUGS 

; FOR THE 
1 RADIO 
TECHNICIAN 



TYPE AN 

hw iium^Kof 

IpomIo. ^atl«y oC idi- 

L VI Wif’i llJjd ■. I'.KH lH. 
Kun Uib.ii L‘1L- if. 


TYPE K 

■3"-= HK rnrni^v ro" AN 
DU) PV: flUilriilrBi Cun- 
pcf-*±Drt, surnii' 

■-■d th*ii tjp* p Abr 
?IP llKTil 




TYPE X 

l iuutaf yr:ij|iL'''-iii'3i!?i- 
H r i ■ r:! i ■ n :ypi dhirr 

■pnc- pnd onipi- 




TYPE P 

inlLndhni im;v .1 
mviWi'bNXDa luJ-lah In. 7 
LurdOIT 3 r l 11 h *' i ■ n ~ p 

[S A; ■nip 11 rwvbtfy 



TYPE DP 

Ruck & S j iin “I tm; 
nnnr, M I C b 

Hi-r ^CKhd cv 11 ! u it j 
* cd luuxIuL*. 


AND J OTHER MAJOR TYPE iEBlES. 


WiTip far ih^ *Fw C»-»f3 
Cfl^d - di* J piCirf CdFriJnc, 




Lhviaiisn mF f hnnnn ^ nr l "ge ■_,-i l ii,| C^.p. 

1HI IIU^PPLD r IT... LGE II, -CALIF. 

■N dilifAaA 1 LE?(TI^N -EftiHlHb: 

if AhMON in itfek CO. LTiX_ 3 ttJDW?a id. c^r 

WUHLD CM =Oltr lEFnpi.no Unluh IrfilVil- 

tRA 7 *l* ri^HB^ ]LI Li.-r ST , SAM FF 1 /. 1 JDECO 


News Briefs 


“hn ]]u lMrn\fc TV -r.-.iinnii Sib r .li-YZjiim urn u- 

trchwdtd Nuni lu rrpuriiiSJt Du Wont wMf 
ifinfr-^ii itr- Irum TV hrrr-.rirsFicTE jnd CF 
hnHii f vhinji, fur 1 !:Lr>*: iliLci tt-la : "Iij pub■ ■[ 
■3 ad tilf-nlon b^Vi"“"F^1i'l^ 'TjI.mIzt, ii.3' Hb 
i-aquirri Ln charqa ■ipfrKlunid f 1 ltS 1 Ibe I “A. 1 L j- 
Che blfrf 

Tba p-xan, 1111I ;:nr*J ir i.liv. Jiid .1 IeIIci 2 Lu 

|:-_«uLastil Til C0*>cl0 Dll Mom 01 Jf* and 

011 iji .1 Luphi 11 lliri, [irmidvi dnr ihf r bc-ctc h lh; 
ii\ Hu HuiiL IrAf L r Li c 3 tl ■■■ liflLiUnC 

td-Ml m rht r-i ■. ittprwiiiwL v^Li't .71 

I nn.'.TTi! 1 ih> emir il Lv ■ ■|-iii'.'-:hf'L I> l 

L<u Moffl. 


MRSQrTiiLS 


ML JPLacMUdgti iiEL&iiari TrnluJuuiLI 
Orn-.. lui t-ra fflptWn nr bht 

!:nn nl Zlc-zzmiik. JL 1 : 13 - ■■ml 

>4dDuiiccnrtn. A- IL Tpnbi. C«:n 4 be M.M- 

wmk f b, lias, bccnrr-B ciro :hjir=j.u; Enkn 

inLi.nild.Tri %_■ ■ j■ ■ ■ 1 . ni ill'll | .":i . 9 °II 1 iix>3 , "- 1 

fur 1 ;rj ri^pniii irrm 

I ’ruifi 1 .1:i-/j r-T. cxbttuI .vv 
li£l Iti Ik JFtdr 

ji.i|# 9 ifc Y, hwft lui hwn dppn'mtd LiilE-Inni 
\jic■ irurJi^cr ill KS'e L. ir! Rri.'h Cnrn . 

^cr^rk, h. J 

R. £np*r hii rmrcil 41 l'MiJ ol ilm 

■ t j" 11 1 ,ir;u71 11 :■:iiT LHe K/llii.^^ Srrir.j|iL«'ii.r= 

fend Snpi^K CempAPp, Chicaio. Jr^in 3 Be'i 
Ibrc". :. ih: L'lri'.cS vi lli ilu zioiDxny xincjE 1^4-3. 

ju>:>:«dh S'Ti-tr. 

A- .IfeSfrk lorqiFfly prMldf"l ind 

nc .441 ^r=r uT ! ■•£ W. l . Gri.ii! ih xt«w 

wirh tbr yi r 0 :fl ' vine prfildrnl 

1=3 -j 1 :3 j j-iiaLriliuLiDii 

F. P. Bon. kjf bnri piIhj. p^iajpr 

uc cr.T::=ijrii:Hli eiluL^mcriL Jar I::: C E_ 

crrin -- iH-T dJinEi--.- 

I^MK-Ln <L c bl a l¥n h|| bftfl l-pj^inlwa Idlfl 
rrcdtiuiiei 1 rtf mi£ru#tvr nky iu rhinndtri 
cr J i|.|.tvHnr if | c RCA LSntin»t'l J UCl-fc 
Dr$ur^liiE7-.1 

7Z- M. Knife ij r ta _-n .::huiril 11 ! .ii 1 ■eI”_»-« 
c4 ;hn T^ncrnp. Cm-p . nl I Vr' [h rulm ^i. . CTll 
3li I■!..■ viD x!hu -z\ - p MD-.:ni:i 

■■Ins HKimUHnl: Ihc- £[«spF*'K wiling Iminu 

IalI'jt !*■ “.a k: 1 — . 11 .' wire bnri I j:ii- mr^nJcri. 

PhiiL A. inhU*r. la ptVfcldenl ul iHiMrii'j-ri. 

I™i RfBimMfi ii prfiidni Bid. hAii 

XAi.ua.Iffr. 


trfasiirr-T for the 

Hrvl Kft-«bI-|, C 
Mfreury he Lhi 


UTCIilT^E 

Th-b R ilI:;. L- :>. - Lnrri rri S^.'lvbmi 1 .1r-:I n. Prwd- 
ucl i., ||hCi B Em^bf4rilH, ]'k , kn t:Icjmct| 1 413- 
p^ i-rr«ri t:I:i jet. :t x lurf rn. 3 r.c 1 1 \ir- 
ini-.r.r b-lijc applli^LiiCn iL 1 Tut rfftrffSm: 

■ nrl EElbfrc-z-riji 1:ih«L 

Ci'-in luppllt-i m .j|uil:3 tIili uilxniLic nino 
r=^ Lula iTTf^ |n rnrwnnil 'XH\ T«-.-FlinC*f 
. 11 1 ■ I >. 1 1 j'lii'li^LT dihlu; LTiIrr-zha 1 qciL-l-c euIip 

rburLi; rlic':innirh 1 *t_ fllCUR. FM feM 

I ■" ftril]. uiiil inx^ruixiun 7 f. ehr ::»j erf 
:hfTadiriglif CITVCI 

RllCihJ dt ■ iuhIf 4 l sv rxTTif fmy cnyj 

Wnnft JjKcunP Efehrk Cn.. ltSK r r>nli lJ ■ 
LTlbuiur tfci-ihlc*, 5J> W. jDLkiLK. 31 s-L , ChU 
Cl- buy Tflr*?ftL i rrjiy citilcsr. 
D-iHA, vliick dJuiLrifa utd ilr.*«:ril:Ei4 vzrir:n 
FlfMF- 0* wlaf, ?7Trt|HE mlnfl. COil 

fpfdjkttmnh. Fltfe-. cufraiiL ■ Eesi b*uu=l. 

.Llnr iiBln-ii:i dui ira ue inrl dr .:r.:l 

UHH>; C«-p.. T. O. U :-r Eh3-, 
!"■ IrilnircK JL«. T'etiiil., hiw puliliihFi! h bn^klit, 
JjJI lU UlS. ^hicT i|?icr|l,fi -.ur.rWF't and ^ 
.-■■‘(jiir ■L:-iir::u icv!u"r:i 1 Izr powvr lu^ifiii 
xnd riepiTinir crrui^i 

Elli^iiiicj firm Tv lOlh Lie xixiiHxrrl ^iypi 
R.T I ill.| lupK -li; BH i= I'li-Tf. II uelli-!- Arc hn- 
-.hiaril, I■ 17 -aI ibt seiiIi .iiiriiBJ.TJiE. ■■' 1 .1 1 ’r- : | 

EtfiiritMfT— — Lif f.. ITUl* _ -.^r- 

m ib Krirrin:^ firorJ .hr■■: i^ancvc. ]_j ft 

chLTq^Mwiii^s V r Kpfi H and M lciii im 

■ 7r--j>jjr HPAMDiH u-^nikliunE iir rifl 3T*!iir ■■ 
lamiKTLiiirT>i. n:n plrril^ri grrip>.i{|. , il. | 

T^ikhll Tckpln-nb und ri.in:.i- C:-ri- p.ii.liCi 1 r l 7 u 

dLsiiim-., rj xiic-i.i bn.. N Y. V_, hbi 


liubSi^Fj d -|• j|xr. ihini ^dii l»± -j! 1 / /."JJIil-"# 
Plh /■++' J^ p l l O £:nguLB#F.r. 

I’ln nbw rd: liiui r~-UEi_ - iii hii cxpj'j'l'v LhE.1C-tr 
up 1 frtflfflhi 4l[>]ll|ci -l^d new.* mclurie^ ilFFi.ni 
f:inculxj tinr ■: ■ 111 1 - b- tiiplE 1 -, nil ilu^Er lulled 

-cisuuii j. ti .^ipkiely kiEvv ciipier liu^r 

rprtmrrki bli n ™ipilf4. mr-luiiff. ia>- 
pccxniM und fbbsc-ii: "fl -c'fini di--J n <^|ljfe 
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"Tb# fa Lima lieu] HaIIR Fl“ tlnrp-i EL Vic¬ 

toria Auhtpc, hw A™s« -ii, Cilic.. 
puliiihrrl :■ hijILu'us, Ft" 1 ^ 5 “ dr-EribSPE -inr :-l 
tHnnum arcll -K^U^rhUnE plrnim!™™: uzUk. 
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in i ipn^;ad(pni pf |iz-.:!:-cLIj. 

l"hn Packard Ck. JIE U.l! find. 

Pi La Alia, CUM _ r-ivt fcbc £ric 
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3-Kw MF Transmitter 


frcn fiTjpj 14) 

Stage film ErOrfl the | 0 W vc>3Trajjjr plu-t-K 
supply in Hit reoTificr unit- 

Thi W-crrnrl jiriplifier StAg'-C WR-P 
capadly coupled [D tS-C ™friHd£-draver 
stage; i!]|J!-l L VV l.-HOv E- GfrflfaEed elaEB 
Kcnirr tube* wtfi t airrang^d to 
opsrau; in parallel fa drivr padi filial 
ELnnjiU&er fate The driver cathode* 

wrre directly COUDCCted If- the grid pi 
11 .Li pO'^CT amplifier ruh? P-Tn) $?|>t:rah! 

at tlie same potent^I as the power am¬ 
plifier grrlcL IndeptiHLfcnitLy adjuitafa^ 
itxcd hfaa "waa used Tnr rach spt oi 
caih\>fa drivers. Sinnc the input itO- 

peJancu □£ a class B amplifier v*rfa= 
widely over cycjr h it was necbaary 
to have a JrlTihg souira ilsat had ex-1 
utmriy good rnguJatioin with whir 
VflTiatUnv: i%£ loading- I nj;-:L re^uL'. iOii 
w-aa Jtquift-d to assure ooiisl-anl grid 1 
hia= and go&J wavr shnpe o£ t hr. driv¬ 
ing fH>t—nc i;i| tn thi: class R jugilihcf. 

In this LT 3 .nsi]uiti:r r the cathode-to- 
grnuml cXj:aL3ty of the CAltvode driver 
:s CIMtipOEed of the rathuyL“ to hKatCx 

capzciiy. Hit; dasn fl aajpliFrct grid : n- 
put capacity and capacity *A thp icso- 
riRfad lvmay. Tins fAusiis die Ladi-L-de 
driver to operate on mi eHifaif-al lo^3 
Li nf: insfaiid ^ the thdciitiiea] amltht 
hnu. 0jie.T3C.i0n rt:i in d OL : ca! leod 
^CE-uJUa in inc iCBSed drivn rpquire 
mcntSi lii^hr-: cathune em isisJdhi and 
decreased ■pfifteLtncv. The cathode 
dr vc^ must be capiihle i>F supplyiry 
the. cl^iss & £tU 1 current jnL^ th^ 

ca[jaCi Llvk tn^ftnLa -pfOduCod !by die 
cathnne-bi?-gTLii|nd CBpe^ative rcari|ancfl 

ufc the cathode driver. Iti adceiing a 
cathode driver, b tube was requirffif 
whose din raetrraFtks were *uch aa to 
pn-vide high yahbu ■■■t p.att current hi 
law jEiuiJe poroittaaa without having 
to be driven in ro snd ctvrient The 
anode potential mast be fctfpL low lini^ 
lh™ pe+eOE;al -multiplied hy the cathnrie 

onpacifive citrrrne corTijiosea a large 
pL.iL in List j^iatu dissijiaLLun. By 1 :r. 
iiins - the opeifttiwi of die eathode 
lliive.f to class . j 4Bl h ^-hLrh dges. no' 
require asay li : il eaTfeat, the design o£ 
the yrsuHliTi^ stagE^ ^rn- ^rnpHttfar] 

\Ti> le Caatla-UB-^I 
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Microwave, which hive be¬ 

came incrijg* ir.gG imjiarnsint 2 scion- in 
broadcasting Berred t cceiltl jr M * tii* 
riium rjf twinging -compos TV pro¬ 
grams CD CRr.iR.ia, during a JiK annual 
Canadian Nudumd Exhibit. Trkcnsts, 
rdayGil diTOOgb lllf ladlitaea ui Fflllco 
pickup painhl, Diinii SVoan WHEN-- I 
TV, Rnffalo, »i1i0u r _ rjSi juLks from To¬ 
ronto where the exhibit heM, and 
VEQKE in the FhiLrg factory in To¬ 
mato. . . > KNBC-FM has installed a 
REJ- 94&-mc SSEldio-tO-tTiiUFTnliter unit, 
linking chc tTfitiarriitt^ lacsLCtl Oft top 
pf San Bnmn M^vuttain and Thr s tu 
rjjay in Ean FPRRCisCD. - , ■ H. A. 
Liftdday has aiEcccfflhnI M. F_ Farmer 
as chief engineer Dl the A D T. Cnm 
patty, lnt h N. Y. C. . - , Abiomalic 
Electric Corr-pjmy, ChkagO;. have hccT 1 
URTFicd distribucopi in this county iui 
G- E. ridiocdeplio-Tie cqEiijimeiit adil- 
tbk rar telephone i»=- -. The F r cm: !i 
Ufly-rrnment wilt wl»n iiL=-Loll BO HCA 
gnauad-COtltmiled appri>ajch sysESin RL 
OtI^, n".iinid.pii1 ilrpcrfl Eor Pst is . ■ 
Radio Inventions, lTic. h will hcr?Mtet 
be known n_i. the Ho^an Ls3joTaEorkK v 

(nc_, 155 F&tfy Street, N r-w 
Mew York. . . . Hcndlrp Bbdcuain has 1 
returned to as ussiatanl \ 

marFai^r oE engaicctlne sssocbthwi 

nctlvitleb. . . Robert II HcuhinsOn i* 

now srIk manager -of WilEiam Brand 
and Cn, h 27fi FouiIIl Avenue N- Y, W- » 

.., FVatifc E MuSkn h formet rxseiitive j 
vice juealdent -e! NBC and later giccs-i- ; 
iknc €vt tht C-corge A a Richaida i^rlio 
statiofB in Detroit, Clr^bnd and Hul,- 
lywood, h(us h«o -r^Liined as a con¬ 
sul t-ant by WPIX. , C. Gr R-oherEs 
Lias been appoint prnrlncC: maoa^Ci 
for brosdcMt and tclEvislon e^dp- 
mnt cdf the G_ E^ uansmiltcr divasio^ 

P P . Jlr, Oliver D. Elcd^ p funner pm- 
of ^IccttiCal eaginetrlog ol the 
Ornr^a School TscliiwloEyp b^% 
j uilicd Lhe Staff Ml ttnr Naiiunul BurCAd 
of SbraiardK in [hi IlfUCfCWavc stand¬ 
ards st^cion. _ . . lui J. Meehan, Jt , 
b«n appointed a*? brnadCASi , 
cquisiDcnt fidd sabs r^n in the Dallas, 
T>anj., rr^^un bj RCA- . . . F 3toward 
V. CsTJSOti is now with Ihr C^cmm-uni- 
rradotla EqtlipmcinE and Ejig^neering 
Cn- P Cbica^o 44, TI3bols- Percy L 
B pencei, manage* of the Rarttiecm 
powftr tube division, received recently 
lliv Nave's DtEtfengoisbed Public ^ 
■yir.e Award Ernsn Rei t AdhlLfsJ Hcw- 
eti Thebaud. . . . Allen E. Dh 
L abor-s-^inESp Inc.r l-.uhi dedication, esare- 
mcrnJii recstitly of tts new TY receiver 
and elc^frnnio |larti Tnanilfaceuring 
planL, at 3*5 Market Street, P-Skrson, 

N. J, 
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These New General Radio VARIAC * Speed Controls Feature 


• Operation of V3 and V4 h.p. d-c shunt or com¬ 
pound, V20 h.p. d-c shunt and V20 h.p. universal 
motors, from A-C LINES 


Type 1701 


1 l • Continuously-variable Speed Ranges of Over 


15 to 1 

• Extremely fast Starting — Large Overload 
Capacity 

• Fast Stopping — Dynamic Braking (on V3 and 
V4 h.p. units) 

• Extremely Fast Reversing 

• Good Speed Regulation 

• Smooth Operation — Less Torque Pulsation 

• Straightforward Circuit 

• All Controls and Circuits in One Small, Easily 
Mounted Box 


Variac Speed Controls 


TYPE 

FOR USE WITH^ 

A-C LINE 

PRICE 

1700-AL 

D-C MOTOR OF 

VS or Vi h.p. shunt or 
compound wound 

105-125 volts 

(50-60 cycles) 

$175.00 

1700-AH 

ditto 

210-250 volts 

(50-60 cycles) 

175.00 

T701-AK 

Vao h.p - shunt wound 

105-125 volt* 

(60 cycles) 

65.00 

1701-AU 

'Ao h.p. Universal 

105-125 volts 

(60 cycles) 

65.00 


• For Use with STANDARD D-C Motors, No De¬ 
rating Necessary 


For complete data write'for: 
VARIAC MOTOR CONTROL BULLETIN 


* Trade Name VARIAC is Registered at the U. S. Patent Office 



GENERAL RADIO COMPANY SKSS3 
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What makes BENDIX* dynamotors 
SO MUCH BETTER? 


For the answers look inside! 
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